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DeaI Mr. Thomas :

In accordance with your request, HWA GeoSciences Inc. comnpleted a geotechmcal
engineering stady in support of the proposed SR 305 Improvements project in Poulsho,
Washington. The results of our study are presented in the accompanying report. We
appreciate the opportunity to provide geotechnical engineering services on this project.
Should you have any questions or comments concerning our report, or if we may be of
further service, please do not hesitate to call.

Sincerely,

HWA GEOSCIENCES, INC.

L.A. (Lome) Balanko
Senior Geotechnical Engineer
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GEOTECHENICAL REPORT
SR 305 IMPROVEMENTS PROJECT
SCL orF POULSBO TO BOND ROAD

POULSERO, WASHINGTON

1.0 INTRODUCTION

1.1 GENERAL

This report summarizes the results of geotechnical engineering services completed by
HWA GeoSciences Inc. (HWA) for the proposed SR 305 Improvements from the South
City Limits (SCL) of Poulsbo to Bond Road (MP 10.60 = to MP 12.82 £ ) in Poulsbo,
Washington. The project location and general alignment layout are shown on. the .
Vicinjty Map (Figure 1) and Site and Exploration Plan (Figures 2A to 2E), respectively.
The purpose of this geotechnical study is to explore and evaluate surface and subsurface
conditions along the project alignment and, based on the conditions observed, provide
recommendations pertaining to the geotechnical aspects of the project.

1.2 AUTHORIZATION AND SCOPE OF WORK

A proposed scope of work and budget estimate for the performance of our geotechnical
services was submitted by HWA to-Skillings Connolly, Inc. Mr. Thomas Skillings, of
Skillings Conmolly, Inc., subsequently authorized a Professional Services Agresment on
February 1, 1999 for the performance of our services. Our work was completed m
generaj accordance with the scope of services outlined in the above-referenced
documents and included collecting and reviewing readily-available geotechnical
information, drilling and sampling 31 exploratory borings, performing laboratory testing
on selected samples, performing geotechnical engineering analyses, and preparing this’
geoiechnical report.

1.3 PROJECT DESCRIPTION

Our understanding of the project is based on discussions with Messrs. Jim Bush and
Steve Thomas of Skillings Connolly. We understand the project includes constructing
improvements for an approximately 3.5-km section of SR 305 from the SCL of Poulsbo
to Bond Road i in Poulsbo, Washington. The proposed improvements include widening
the existing roadway from 2 to 4 lanes and adding a left tum lane between Hostmark and
Little Valley Road. Cormresponding intersection improvements will be made including
lane configuration and signal modifications. Additionally, bike lanes and sidewalks will
‘be constructed along portions of the alignment. '

e
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Widening of the road will require 51gn1ﬁcant cuts and fills. Cuts as h_lUll as 4.3 meters are
proposed, mostly along the south portion of the project alignment. Proposed fills will
generally be 2.0- to 4.0-meters thick with maximum thicknesses of 6.5t 7.0 meters and
will be made along the central and northern portions of the project alignment. Rockeries
and retaining walls will be used at many of the cuts and fills to réduce encroachment onto
adJacent properties and sensitive land areas, particularly along the low lying portions of
the alignment between Bond Road and Liberty Road. Portions of South Fork Daogfish
Creek may be realigned to accommodate the road widening and further reduce impacts to
sensiiive areas. Several culverts may be replaced to accommodate widening of SR 305
and to facilitale natural drainage along the alignment. Pavement in the existing travel
lanes will be rehabilitated, probably throngh placement of an overlay. Recommendations
for pavemnent rehabilitation and construction will be provided by WSDOT.

2.0 FIELD AND LABORATORY PROGRAMS

2.1 SITE EXPLORATIONS

The subsurface exploration program was conducted beétween October 12, and
November 9, 1999 under fulltime observation of an HWA geotechnical engineer. The
subsurface exploration program consisted of drilling and sampling 31 e“{ploratory borings
(designated BH-9 through BH-39) in the vicinity of the proposed SR 305 improvements.
Four of these borings (BH-9 through BH-12) were drilled in the vicinity of proposed

_retention ponds and ranged in depth from 7.3 to 8.1 meters. Twelve borings (BH-13
through BH-24) were drilled in the vicinity of proposed signal standards and ranged in
epth from 5.0 to 8.1 meters. Four borings (BH-25 through BH-28) were drilled in the
vicinity of proposed culvert replacements and ranged in depth from 6.6 o 8.1 meters.
Eleven borings (BH-29 through BH-39) were drilled along the proposed retaining walls
and ranged in depth from 3.5 to 15.7 meters. 'Eight borings (BH-1 through BH-8) were
drilled previously for the Preliminary Geotechnical Report (HWA, 1999) and were
located at relatively uniform intervals along the project alignment.

The approximate locations of the borings are pre_sented on the Site and Exploration Plan,

Figures 2A to 2E. The locations of borings BH-1 through BH-8 and BH-13 through

BH-24 were determined by swrvey. Borings BH-9 through BH-12, and BH-25 through

BH-39 have not been surveyed at this time and their locations and elevations, as indicated
~on Figure 2 and the boring logs, should be considered approximate.

All borings were performed by WSDOT drilling crews. Standard Penetration Tests
(SPT) were performed using automatic trip hammers. Disturbed and relatively
undisturbed samples were obtained at selected intervals in each of the explorations,
placed in relatively airtight plastic bags and taken to our Lynnwood, Washington

9817512

B N

HWA GEOSCIENCES INC.




December 28, 1599 _
HWA Project No. 98179

laboratory for further examination and testing. During the explorations, a geotechnical
engineer from HWA recorded pertinent information including soil sample depths,
stratigraphy, soil engineering characteristics, and ground water ocewrrence. The soils
were classified in general accordance with the classification system described in
Figure A-1, which also provides a key to the exploration logs. A more detailed
description of field exploration methods and summary boring logs are presented in
Appendix A. -

2.2 LAB ORATORY TESTING

Laboratory tests were conducted on selected soil samples obtained from the explorations
to characterize relevant engineering (physical) properties of the on-site soils. Laboratory

" “testing included grain-size distribution, Atterberg Limits, consolidation characteristics,

" and pH and resistivity. Each of the soil samples obtained from the borings was tested for
natural moisture content. The results of these analyses are provided in Appendix B, and
indicated on the borings logs as appropriate.

3.0 SITE CONDITIONS

3.1 GENERAL

SR 305 is a major two-lane highway rﬁ.nning north-south between SR 3 and Bainbridge
Island. Along the project alignment, left turn lanes are located at the signalized

intersections with Hostmark Street, Lincoln Drive, Liberty Road, Little Valley Road, and
Bond Road. Existing shoulder widths along the alignment range from approximately 1 to
3 meters, with the narrower shoulders generally in areas of cut or fill. Ditches are located
on both sides of SR 305 along much of the alignment. Traffic along the alignment
consists of 2 combination of vehicles passing through the area and those maling trips to
retail stores and restanrants along the alignment. Structures along the project alignment
generally consist of single story, stand-alone, buildings and strip-malls.

The northern and central portion. of the alignment is located in a sensitive drea

- characterized by low-lying wet terrain with grass and occasional deciduous tress. South
Fork Dogfish Creek parallels much of the alignment. Toward the southern portion of the -
alignment, SR 305 climbs slightly to higher and drier terrain and traverses slopes that dip’
gradually to the west. Several retail stores and restanrants are located directly off SR 305
along this portion of the alignment. At the south énd of the allcmnent SR 305 enters a
more rural, forested residential area.
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3.2 PAVEMENT

- Pavernent sections encountered in our explorations consist of asphaltic concrete
paverment (ACP) with a varying thickness of crushed stone top course (CSTC). The
thicknesses of ACP and CSTC encountered in our borings are summarized in Table 1 and

_can be found on the summary boring logs.

‘Table 1: Existing Pavement Section Thickness

Borehole Stationand | ACP Thickness | CSTC Thickness
Offset (m) {mm) ' {(ram)
BH-1 18+134.56 -3.73 100 | 100
BH-2 | 18+673.61 -3.20 156 . 100
BH-3 18+971.73 6.5_3 65 0
BH-4 19+163.63 -5.99 150 150
BH-5 | 19+371.84 -5.04 | 100 0
BH-6 194572.99 7.34 40 100
BH-7' 19+795.52 -4.22 115 100
BH-8 19+946.89 8.47 50 150
BH-23 19+244 18.5 60 N/A
CBH-28 .| 19+77510.0 75 N/A

Bore holes 5 and 28 were located within SR 305 travel lanes. The remaining borings
listed in Table 1 were located on the shoulders of SR 305 rather than in actual travel

. lanes. Pavement sections encountered in the borings may reflect shoulder-pavement
sections, and may not represent the sections of the travel lane pavement. Detailed
pavement analysis and evaluation is being conducted by WSDOT and is beyond the
scope of this report. '

3.3 REGIONAL GEOLOGIC CONDITIONS

According to the geologic map reviewed (Deeter, 1979), the project alignment is located
in an area underlain by recent alluvium and Vashon-age glacial deposits. Recent
alluvium comprises highly variable sediments deposited in streams, lakes and swamps,
and comsists of clay, silt, peat, sand and gravel. Recent alluvium generally exhibits low
shear strength and high compressibility characteristics. Vashon-age glacial deposits
along the project alignment may include recessional outwash, glacial till and
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undifferentiated glacial drift. Undifferentiated glacial drift may consist of a variety of
materials including advance outwash, glacial till, and glaciolacustrine deposits.

3.4 SUBSURFACE CONDITIONS

3.4.1 Soils Along Alighment

Our interpretations of subsurface conditions are based on the results of a review of
available geologic and geotechnical data and our site reconnaissance and subsurface
exploration program. Subsurface explorations indicate that the project alignment is
vnderiain by a varying sequence of fill, recent alluvium, and Vashon-age glacial deposits
consisting of advance autwash and glaciolacustrine deposits. Localized areas of soft
orgamic soils were encountered along the lower-lying portions of the alignment. The
observed soil units are listed in order of deposition, beginning with the most recent, and
are referenced to existing grades at the boring locations at the time of exploration.,

e Fill - Fill was encountered in 24 borings and extended to depths ranging from 0.6 to
© 4.0 meters. Fill was generally encountered in the culvert, signal, and preliminary -

borings, which were advanced through the existing roadway embankment. Fill
depths were generally greatest near the Dogfish Creek crossing and other culvert
locations. The fill generally consists of loose to dense, slightly gravelly, sand to siity
sand. SPT N-values in the fill soils ranged from I to 37 blows per 300mm. A
majority of the fill was likely placed during construction of the SR 305 alignment. *
The fill soils encountered are expected to exhibit varying engineering characteristics,
with most soils having low to moderate strength and compressibility.

e Recent Alluvium — Recent alluvium was encountered in 27 borings and extended to
depths ranging from 2.7 to 9.6 meters. Recent alluvium was generally encountered in.
borings located along lower-lying portions of the site north of NE Lincoln Drive. The -
recent alluvium generally consists of loose 10 medium dense, silty sand with
occasional gravel and organic matter, and very soft to medium stiff, silt and clay with
occasional organic matter. SPT N-values in the recent alluvium scils ranged from 1
blow per 450 mm to over 50 blows per 300 mm. Recent alluvium is a post-glacial
deposit that forms in water environments such as lakes and streams, and typically
exhibits low to moderate shear strength and moderate to high compressibility
characteristics.

e Glacial Advance Outwash — Glacial advance outwash was encountered in 33 borings
at depths ranging from the ground surface to 5.8 meters. Glacial outwash was
generally encountered at or near the ground surface along the south end of the
alignment. Twenty-five of the borings that encountered advance outwash were
terminated in advance outwash; eight were terminated in glaciolacustrine deposits.
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The glacial outwash encountered generally consists of dense to very dense, silty sand
with occasional gravel to hard sandy silt. SPT N-values ranged from 20 to over 50
blows per 300 mm. Glacial advance outwash is deposited by meltwater streams
flowing from an advancing glacier and typically exhibits moderate to high shear
strength, low to moderate compressibility, and moderate te high permeability
characteristics due to being over-ridden by the advancing glacier.

¢ Glaciolagustrine Deposits_ - Glaciolacustrine deposits were encountered in 10 borings
at depths ranging from 3.5 to 12.5 meters.. Glaciolacustrine deposits were generally
encountered along the central and north end of the alignment. Eight of the borings.
that encountered glaciolacustrine deposits were terminated in these deposits; two
were terminated in underlying advance outwash. Glaciolacustrine deposits
encountered generally consisted of very stiff to hard silt and clay. SPT N-values
ranged from 21 to over 50 blows per 300 mm. These deposits typically exhibit high
shear strength, low compressibility and very low permeability characterisitics.

3.4.2 Ground Water

Ground water seepage was encountered in borings BH-2 through BH-7 at depths ranging
from 2.0 to 5.2 meters. Ground water seepage was not observed in borings BH-1, BH-8
throngh BH-10, BH-22, and BH-25. The remaining borings were drilled using mud
rotary methods and ground water observations were not able to be made. Ground water
conditions observed i exploratory borings generally vary slightly from the static ground
. water level because it often takes hours or days for ground water levels to stabilize after
drilling. The ground water conditions reported above are for the specific dates and
locations indicated and, therefore, may not necessarily be indicative of other times and/or
locations, nor are they necessarily.representative of stabilized levels. .

Ground water conditions will vary depending on the season, local subsirrface conditions,-
and other factors. Based on our observations of the aquatic vegetation, surface water
conditions, and experience with similar terrain, we anticipate that ground water levels
along the low-lying portions of the alignment will generally remain at or near the existing
ground surface throughout the year. Excavation below the bottom of existing ditches and
channels may require dewatering.

4.0 CONCLUSIONS AND RECOMMENDATIONS

4.1 GENERAL

Based on the results of our site reconnaissance, field exploration, laboratory testing, and
engineering analyses, it 1s our opinion that the proposed rockery and cantilever concrete
retaining walls, embankment widening, culvert replacement, and signal pole foundations
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- are feasible from a geotechnical perspective. However, MSE walls between Sta.15+400
Right and 19+720 Right may become unstable during construction and will require
special considerations. MSE wall stability is discussed in Section 4.7.2.1. The
recommendations presented in the following sections should be incorporated in design
and construction. :

4.2 SITE PREPARATION

4,2.1 General

Prior to any fill placement, all deleterious material such as vegetation, sod and buried
logs should be removed from beneath the proposed widened portion of the roadway.

This includes organic matter and muck that may have accumuiated in the exisiing
drainage ditches. Stripped soil materials may be used in areas to be landscaped, provided
that they are not excessively soft/fluid; otherwise they should be removed from the site.

Tn areas where grade changes do not allow the existing pavement section to be
incorporated into the proposed roadway limits, we recommend the existing pavement
section be removed, unless a minimum of 300 mm of roadbed fill can be placed over the
‘existing pavement. The existing pavement section should be removed, or broken into
pieces no larger than 100 mm, if covering with roadbed fill is considered to interfere with
futgre wtility maintenance or installations. During construction, and especially during
wet weather conditions, we recommend the existing pavement sections be left in place as
long as practical to protect the potentially moisture sensitive native soils.

After stripping; we recommend the supporting capacity of the exposed subgrade soils be
evaluated by thoroughly proofrolling with rubber-tired construction equipment such as a -
fully loaded dump truck or, heavy self-propelled, vibratory roller. We recommend that
all loose or soft areas that exhibit yielding be compacted to a dense and unyielding
condition in accordance with Section 2-03.3(14)C (Compacting Earth Embankments)
and/or Section 2-06.3(1) (Subgrade for Surfacing) of the 1998 Washington Staie
Department of Transportation, Standard Specifications for Road, Bridge, and Municipal
Consiruction (1998 WSDOT Standard Specifications). It may be necessary to moisture
condifion the s0ils to achieve adequate compaction. If the subgrade cannot be adequately
compacted, or if the work. is performed during wet weather, all soft or loose zones should
be removed and replaced with structural fill to the depth determined by the geotechnical
engineer, and conforming to the requirements of Section 4.3 of this report. The
excavated material may be used in areas to be landscaped, if suitable, or removed rom
the site. ‘

The on site soils may be particularly sensitive to disturbance from construction traffic
during wet weather. Compaction and prooirolling of the subgrade soils in these areas
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must, therefore, be carefully monitored so that soils are not unduly disturbed. We
recommend that subgrade preparation be observed by the geotechnical engineer to venfy
that exposed subgrade soils are not unduly disturbed, and preparation conditions are
adeguate. : -

Existing utilities, which may underlie the proposed retaining walls and/or MSE wall
reinforcerment, should be relocated prior to wall construction,

4.2.2 Low-Lying Wet Areas

In the low~lying wer areas, such as from Bond Road to Lincoln Street, the larger brush
and vegetation should be removed and disposed off-site. Grasses and the root zone
should not be stipped or disturbed unless over-excavation of soft soils and replacement
with structural fill is required for embankments or retaining walls. It will not generally
be practical to proofioll these subgrade soils, but this should be re-evaluated if the
earthwork occurs during a period of extended dry weather and the water table in these
areas drops to at least 1 meter below the ground surface. Equipment size and traffic on
the subgrade should be limited to minimize disturbance when working on soft soils that
will not be removed. '

If the soft compressible soils are not overexcavated from below new fill embankment areas,
we recommend that a geotextile fabric conforming to Section 9-33, Construction
Geotextile, of the 1998 WSDOT Standard Specifications be placed as a separator between
the native soils and new embankment fill.; Geotextile separators should be selected from
the Washington State Department of Transportation Qualified Products List.

" If fill is to be placed under water, quarry spalls conforming to Section 9-13.6 of the 1998

WSDOT Standard Specifications should be placed until the fill pad is raised at least

600 mm above the water table. The quarry spalls need not be compacted, but should be
choked with a layer of shoulder ballast conforming to' Section 9-03.9(2) of the 1998

" WSDOT Standard Specifications above the water table to provide an adequate base for the
placing of subsequent structural f111.

4.3 STRUCTURAL FILL

4.3.1 Materials

Material used to construct roadbeds, embankments, or placed tmder structures for support
purposes is classified as structural fill for the purpose of this report. Structural fill should
consist of clean, free-draining, sand and pravel free from organic matter or other -
deleterious materials as described in Section 9-03.14(1), Gravel Borrow, of the 1998
WSDOT Standard Specifications. Such material should be less than 100 mm in
maximum dimension, with less than 7 percent non-plastic fines (Material Passing the
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1.S. No. 200 sieve size). A maximum particle size greater than 150 mm may be
acceptable, but should be approved by the geotechnical engineer prior to use. The
maximum particle size should be limited to 31.5 mm when the material is used with
geosynthetic applications such as separators and reinforcement layers for slopes and
walls. In addition, soils with a higher fines content may be suitzble if the earthwork is
performed during relatively dry weather, and the contractor's methods are conducive to
proper compaction of the soil. The use of material with a fines content higher than 7
percent should be approved by the geotechnical engineer on a case-specific basis. '

The existing on-site recessional outwash and fill soils may be suitable for use as
structural fill during dry weather conditions only. Existing base course ill may also be
employed as structural £511 and/or may be reused for similar purposes in the new
pavernent provided it meets the requirements of Section 9-03.10, Aggregate for Gravel
Base, of the 1998 WSDOT Standard Specifications. Pulverized asphalt from the existing
pavement section may be used as structural fill, provided the maximum dimension is less
+han 80 mm and the material is placed deeper than 300 mm below the bottom of the
pavement section. The pavement section should incorporate adequate drainage and
should account for the type and drainage characteristics of underlying soils. Soils with an
appreciable fines content and recycled asphalt are anticipated to exhibit relatively poor
drainage characteristics.

'4.3.2 Compaction Criteria

We recommend that earth embankments bs compacted in accordance with

Section 2-03.3(14)C of the 1998 WSDOT Standard Specifications. We recommend that

subgrade for surfacing be compacted in accordance with Section 2-06.3(1) of the 1958
WSDOT Standard Specifications.

For constructing embankments on soft clays, we recommend placing a geotextile
separator (as discussed in Section 4.2.2) and placing 0.6 meters of fill prior to-
compaction of the first lift. The weight of compaction equipment should be limited and
non-vibratory compaction performed initially to minimize disturbance and potential

- pumping of underlying soils. Subsequent lifts should be thin enough to achieve the

required compaction with lighter equipment and minimal vibration. Requirements for
initial lift thicknesses and compaction should be adopted on a location specific basis, as
directed by the geotechnical engmeer.

All backfill placed behind retaining walls should be compacted as recommended in

" Gection 4.7. Quarry spalls placed in excavations below the water table need only be

compacted to the extent practical.
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The procedure to achieve proper density of a compacted fill depends on the size and type
of compaction equipment, the number of passes, thickness of the layer being compacted,
and soil molsture-density properties. Gernerally, structural fill should be placed in
herizontal lifts less than 200 mm thick and compacted to the required relative compaction
level. When the size of the construction area restricts the use-of heavy equipment,
smealler equipment can be used, but the soil may need to be placed in thinner lifts to
achieve the required compaction. We recommend the appropriate lift thickness, and the
adequacy of subgrade preparation and stractural fill cornpaction be evaluated by the
geotechnical engineer during construction. Additionally, a sufficient number of in-place
density tests should initially be performed to determine that the contractor’s compaction
methods and equpment are appropriate for the specific site and soil conditions. Further
in-place-density tests should be performed on an ongoing basis to confirm that the
relative compaction requirements are met as soil conditions and/or contractor’s
compaction methods vary. '

Generally, loosely compacted soils are a result of poor construction technique or

improper moisture content. Soils with a high percentage. of fines are particularly

susceptible to becoming too wet to adequately compact. Soils with a moisture content

too high for adequate compaction should be dried, moisture conditioned by mixing with

drier materials, or other methods, as necessary. If possible, preparation of areas to

- teceive fill, and fill placement and compaction, should be performed during dry Weather
condriions : -

4.4 WET WEATHER EARTHWORK

As discussed above, the on-site native and existing fill soils are moisture sensitive and
may be difficult to compact and/or traverse with construction equipment, particularly
during periods of wet weather or when the local ground water table is near the ground
surface. General recommendations relative to earthwork performed in wet weather or in
wet conditions are presented below. These recommendations should be incorporated into
the contract speciﬁcatilons.r

» Earthwork should be performed in small areas to reduce exposure to wet
weather. Excavation or removal of unsuitable soil should be followed -
promptly by the placernent and compaction of clean stmctural fill. It may be
necessary to limit the size and type of constructlon equipment and operauon

. methodology to prevent soil dlsmrbance

* The allowable fines content of the structural fill materials should be reduced
to no more than 5 percent by weight based on that portion of the fill material
passing the %-inch sieve.- The fines should be non-plastic.
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« The ground surface within the construction area should be graded to promote
run-off of surface water and prevent ponding. '

o On completion of the fill and/or at the end of a work shift, the ground surface
within the construction area should be sealed by roliing with a smooth drum
vibratory roller, or equivalent, and under no circumstances should soil be left
uncompacted such that moisture infiltration potential is increased.

4.5 SEISMIC DESIGN CONSIDERATIONS

4.5.1 Recommended Se:smlc Deswn parﬂmeters

Based on the Standard Specifications for Highway Bndces (AASHTO 1996) and in
consideration of the project location, a coefficient of horizontal acceleration of 0.32g
should be used for design purposes. This recommendation is associated with a 10 percent
probability of exceedance in 50 years. Using AASHTO guidelines, we consider Soil
Profile Type IT to be appropriate for use in design along the PI'OJECT alignment. The .
con'espondmg site coefﬁcmnt 1s 1.2

'4,5.2 Liquefaction Potential

Seismically induced liquefaction typically occurs in saturated, loose, fine graniular soils
with low fines content. Limited thicknesses of saturated, loose, fill and recent alluvium
of a liguefiable nature are present along the alignment, partjcularly between NE Lincoln
Drive and Bond Road. Although detailed liguefaction analyses are beyond cur scope of
work, based on our experience with similar conditions, it appears that certain loose sandy-
soil zones at the site may liquefy during a strong seismic event. Due to the relatively
limited thicknesses of the potentially liquefiable soils, we do not anficipate catastrophic
damage to the highway embankments if lignefaction at the site should occur. However,
deformations and possible failure of localized portions of the roadway due to subsidence
and lateral spreading may oceur during a strong seismic event. In our opinion,
liquefaction mitigation measures would be relatively expensive, compared to the costs of
rehabilitating the roadway embankment should moderate damage occur, and are not
warranted as a result.

4.5.3 Lateral Earth Pressures During Seismic Loading

During a seismic event, active earth pressure acting on retaining walls will increase. A
‘concomitant decrease in passive earth pressure also oceurs. To determine the change in
lateral earth pressures under seismic loading, the Mononobe-Okabe analysis was used, as
formulated and discussed by Richards and Elms (1992). For use in design of free-
standing walls under seismic conditions, a triangularly distributed, seismic pressure of
2.9H kPa (where H = Height of retaining wall in meters) or 10H psf (where H = Height
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of retaining wall in feet) should be used, in addition to the recommended active earth -
pressures discussed in Section 4.7. For passive earth restraint, the pressures determined
wtilizing the parameters provided in Table 6 must be reduced by 9H kPe; or 188H psf
under seismic loading conditions. These values are based on a herizontal soil surface at
the front and back of the wall. For sloping ground conditions, active and passive soil
pressires must be adjusted for static and sexsmic loading conditions.

4.6 EMBANKMENTS .

Embankments will be constmcted adjacent to the existing SR 305 alignment at selected
Jocations in order to achieve the proposed widened grades without constructing retaining
walls. The proposed locations of the larger embankments are: Sta. 17+420 to 17+500,
Sta. 17+980 to 18+052, Sta. 18+734 to 19+040 and Sta. 20-+30C to 20+56. As proposed,
fill thicknesses range from less than 1 meter to approximately 2% meters and
embankment slopes range from 21:1V to 4H:1V(horizontal:vertical). The steeper
embankments are generally located in areas underlain by medium dense to dense advance
outwash sands. Relatively shallow recent alluvium deposits consisting of loose to
medium dense sand and stiff clay may be encountered at the embankments near

. Sta. 20+300, which are anticipated to be less than 1 meter high.

Based on the anticipated soils conditions and proposed embankment heights and slopes, it
is our opinion that embankments will be stable and will not undergo excessive post-
construction settlement, provided that embankments are constructed in accordance with
the following recommendations.

Roadwajr excavation and embankments should be commpleted in accordance with
Section 2-03 of the 1998 WSDOT Standard Specifications.

Fill placed within the top 0.5 meter of earth embankments shall be compacted 1o at least
95 percent of the maximum dry density as detailed in Section 2-03.3(14)D of the 1998
WSDOT Standard Specifications. All material below the top 0.5 meter shall be
compacted to at least 90 percent of the maximum dry density as detailed in -

Section 2-3.3(14)D of the 1998 WSDOT Standard Specifications. Embankments should
be terraced when constructed on the sides of existing embankments, hillsides, and in
transitions from cuis to fills as detailed in Section 2-03.3(14) of the 1998 WSDOT
Standard Specifications.

- Permanent slopes must be hydroseeded or otherwise protected from erosion. Temporary

erosion conirol measures will be necessary until permanent vegetation is established.

9817912 2 HWA GEOSCIENCES INC.




December 28, 1699
HWA Project No, 98179

4.7 RETAINING WALLS

4.7.1 General

. In order to reduce encroachment and impacts on adjacent sensitive areas, permanent

retaining walls will be constructed alang portions of the project alignment. Table 2

_ presents a summary of the larper of the proposed retaining walls. Additional shorter
walls, which are not tabulated, are planned near the intersections of SR 303 and

Hostmark Street and NE Lincoln Road. In general, wall types will comprise to ckery,

cantilevered cast-in-place concrete and mechanically stabilized earth (MSE). .

The recommended retaining wall types and design parameters presented in this report are
based in part on the design concepts summarized above. Should the retaining wall '
configurations or maximum heights change significantly from those listed in Table 2, the
project geotechnical engineer should review the proposed changes and revise the

retaining wall recommendations as appropriate. A summary of the anticipated soil
conditions at the proposed retaining walls is presented in Table 3. Anticipated soil and
ground water conditions are based on conditions encountered in the borings located
nearest each wall. Additional discussion of each wall type is presented in Sections 4.7.2
through 4.7.4. ' '
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Table 2: Proposed Retaining Wall Locations and Types

- Wal

R‘g}r:;ﬁy : | 17+082 to{ é;};i 13 Right 231 | o2 Asg;t;;i:lg Level
Ry | el | g | s | et |y
i e R A
Cantilever | 184093 *?Fliﬁ;“zm Left 115 6.5 “Level Level
Rockery/ 18+645 t0 18+670 Right 05 a5 L ovel Descending

MSE (FiD } Slepe to Level
Cs{;ijif;ér 18+662 t?F 11 181;690 Left ” a0 | evel Level
gﬁf’ 1 .19+090 t&fgl?(} Left -80 2.3 Levei . Level —Ditch

xﬁi 19+360 t?Fliﬁ;-GSO Letr 250 20 | Tev Level — Dirch

et 194292 m&ﬁggm Right | 515 54, Level Level — Ditch

o | T i Left 80 1.7 Level Level - Ditch
Contever | D730 t?F'zig';aQo Left | 5 40 Level Level - Ditch

waas | oty CREN | ase 35 Levl | Lével - Ditch
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Table 3:

Summﬁry of Anticipated Geologic Conditions at Retaining Walls

Antl_glpatﬁd &Eneml‘ Geologic Ci;_ﬁ.dlt]__

Rockery 17+082 to 17+413 Right o
Wall 1 (Cut) Dense advance outwash sand and gravel.
Rockery 17+391 to 174838 Right
Wall 2 (Cut) Dense advance outwash sand and glmvel.‘
- Rockery 17+890 to 18+030 Right ' :
Wall3 (Cut) -Dense advance outwash sand and gravel.
Cantilever - 18+095 to 18+210 Left Fill and recent alluvium over advance outwash.
Wall 1 (Fill) Dense sand and grave] at approx. EL 37 to 35 m.
Rockery/ 18+645 to 18+670 Right Fill over recent-alluvium and advance outwash.
MSE Fy Dense sand and gravel at apprax. EL 31 m. -
Cantilever " 184662 to 18+690 Left Fill over advance outwash.
Wall 2 (Filb - Dense sand and gravel at approx. E1L 30 m.
MSE 15-+090 1o 19+170 Left Fill and recent alluvium over glaciolacustrine.
Wall 1 ' (Fil®) _ Mediwn dense sand at approx. EL 15 m.
. MSE 19+360 to 19+650 Left - Fill over recent alluvium.
Wall2 (FilD) Very soft to medium stiff clay and silt.
MSE 194292 to 19+807 Right Fill over recent allviam.
Wall 3 {(FilD Very soft to medium stiff clay.
MSE 194710 to 19+790 Left Fill over recent alluvium.
‘Wall 4 (Fii) Soft to very stiff clay and silt,
Cantilever 19+790 1o 204250 Left Fill and recent alluvium over advance outwash.
Wall 3 (Fill) Dense sand and gravel at approx. EL 8 to 10 m.
MSE 194856 10 20+3 10 Right Fill and recent alluvium over glaciolacustrine and advance
Wall 5 (Fill) ' outwash.
- Medium dense sand and stiff silt at approx. EL. 7 to 11 m.

4.7.2 Mechanically Stabilized Earth (MISE) Walls

MSE walls or reinforced soil retaining walls are often a cost-effective method for suppaort
of fill embankments. Reinforced soil retaining walls consist of alternating layers of

. backfill seil and reinforcing material with anchoring or retaining facing elements.
Commonly used reinforcing elements include steel strips and various geosynthetic
products such as geogrid and geotextile sheets. The vertical spacing of the reinforcing -
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elements is typically on the order of 0.3 to 1.5 meters, depending on the reinforcing
material specified and other parameters. Design of such wall systems must be based on |
site-specific conditions and geotechnical parameters. Pre-cast concrete members (panels
~ or blocks) are widely used as facing elements, but gabions and rockeries can'be used as
facing when the wall is constructed with an appropriate batter.

Many MSE wall systems are available as proprietary wall systems. If geosynthetic
reinforcement products are selected, long-term creep characteristics should be taken into
consideration in product selection. MSE walls are often a cost-effective method for
supporting fill embankments. Principal advantages of MSE walls include relatively low
unit cost and tolerance of relatively large differential settlements.

WSDOT currently has four pre-approved proprietary wall types; ARES by Tensar Earth
Technologies, Inc., Reinforced Earth by Reinforced Earth Company, Retained Earth by
L.B. Foster Company, and Reinforced Soil by Hilfiker Retaining Walls. These wall”
systemns are preapproved for beights up to 35 feet, and soil surcharge slopes above the
wall, provided such slopes are 2H:1V or flatter.

In our opinion, MSE walls are suitable for support of embankments along the low-lying
portions of the project alignment. However, comstruction may require over-excavation of
soft foundation soils and replacement with property compacted structural fill to provide a
stable base for the footing elements supporting the wall facing. Depth/breadth of
suberade excavation will vary in response to footing support requirements and should be
specifically developed for the wall selected and/or the manufacturer’s specifications as
appropriate. Further geotechnical design input can be provided when wall detalls are
finalized.

We recommend the design parameters summarized in Table 4 for use in design of MSE
walls. The values shown assume the backfill soil and the retained soil are compacted in
accordance with applicable portions of the 1998 WSDOT Standard Specifications, as
discussed in Section 4.3. —— : ‘
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Table 4: Recommended Design Parameters for MISE Walls

- Soil Properties "7 | ‘Wall Backfili* Retained Soil* | ~ Foundation Soil ..
Unit Weight (IN/m™) ‘ 19.6 19.6 18.5
Friction Angle {Degrees) 38 36 28
Cohesion {kPa) } 0 0 0

AASHTO Load P

Allowable Bearing Capacity (kPa)

Acceleration Ceefficient (g)

*Gravel Borrow, WSDOT 9-03.14(1), or Gravel Backfill for Walls, WSDOT 9-03.12(2)
**Common Borrow, WSDOT 9-03.14(3), or existing fill soils

Minimum foundation embedment of MSE retaining walls should be 0.7 meters or 10
percent of the total wall height, whichever 1s greater. The minimum foundation
embedment should be maintained below the scour line or, alternatively, the foundation
must be protected by sujtable armoring or rip.rap to prevent scour and aliow foundatlon
placement at higher levels, if applicable. For overall stability, the reinforcing element
length should be at least 75 percent of the wall height. MSE walls should be designed for
a minimum factor of safety of 2.0 and 1.5 against overturning and sliding, respectively,
for AASHTO Load Group I, and 1.5 and 1.1 against overturning and sliding,

respectively, for AASHTO Load Group VII. If proprietary wall systems are used, the
wall supplier is responsible for design cf the wall to satisfy adequate internal stability.
However, we recommend that proprietary wall system designs be reviewed by a qualified
geotechnical engineer to verify that valid assumptions were made rejative to material
properties and other factors.

Retaining walls subjected to surcharge loading (for example, traffic loading) within a
horizontal distance equal to the height of the wall should be designed for the additional
horizontal pressure using an appropriate design method. However, a common practice is
to assume a surcharge loading equivalert to 0.6 meters of additional fil} to simulate -
traffic loading; we consider this method appropriate for typical situations. Where large
surcharge loads such as applied by heavy trucks, cranes, or other construction equipment
are anticipated in close proximity to the retaining walls, the walls should also be designed
to accommodate the additional lateral pressures resulting from these concentrated loads. |

Under bearing pressures appropriate to the anticipated maximum wall heights (as
summarized in Table 2) we estimate settlements for MSE walls to be in the range of 25 1o
50 mm These values represent settlement at the base of MSE Walls 1 through 5. The
settlement estimates assume that compressible soils directly beneath the proposed MSE
wall locations will be Iemo_}.ied and replaced with properly compacted structural fill.
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4.7.2.1 Global (Overall) Wall/Slope Stability

" Slope stability analyses were performed using the GSLOPE computer program, which
utilizes a two-dimensional limiting equilibrium method to calculate the factor of safety.
The stability mode! incorporates search routines to identify the most critical potential
cireular-failure surfaces for the cases analyzed, although non-circular failure surfaces can
also be modeled. Factors of safety were calculated using the Modified Bishop’s method.
Seismic force was also incorporated into our analyses using a quasi-static approach,
which applies a horizontal force equivalent to an earthquake acceleration times the mass

- of the potential sliding soils. As a state of normal practice, for quasi-static siope stability

analysis, it is common to use an earthquake acceleration about 50% of peak ground

acceleration for a given seismic event. Therefore, an earthquake acceleration of 0.16g, ot
half of the peak ground acceleration as discussed in Section 4.5 of this report, was used
in our slope stability analyses.

The stability analyses were applied in 7 areas where stability issues appeared to be most
critical, which include selected cross sections at MSE Walls 2, 3 and 5 at locations of
maximum wall height. In respect to overall stability conditions at these locations, the
recent alluvium supporting the embankment sections is the most critical soil unit.
Parameiric analyses indicated that factors of safety for many wall sections are very
sensitive to changes in the undrained cohesion of the recent alluvium. To obtain a more
precise estimate of wall stability, undrained direct shear fests were performed on a
relatively undisturbed sample of the recent alluvinm. Based on the test results, an
undrained cohesion of 9.6kPa (200psf) was assigned to the soft recent alluvium. Fill soils
in'the reinforced zone of the proposed walls were assigned a low but insignificant
cohesion vatue to prevent surficial failures from occurring and being highlighted in the
analyses. This allowed the deeper (global) failure conditions to be examined.

Stability analyses were performed for 3 critical stages; end of construction, _long—temi
static and long-term seismic conditions. Results of our analyses are surnmarized in

* Teble 5, and are also graphically depicted in Appendix A. Amnalyses performed resulted
in factors of safety ranging from about 0.7 to 1.6 and from 1.3 to 1.8 for static conditions
short-term (end of construction) and long term, respectively, provided that the length of
reinforcing elements is at least 75 percent of the wall height. For quasi-static (selsmic)
Joading conditions the factors of safety were determined to range from 1.0to 1.5 for the
Jong term case. ‘ ' '

As evident from Table 5, a failure condition is indicated for MSE Wall 3 at Sta.19+566,
which is not acceptable. For MSE Wall 3 at Sta.19+720, the factor of safety for end-of-
construction conditions is 1.2 and is low, but is acceptable as the long-term static and
seismic stability levels are adequate. For MSE Wall-3 at Sta. 19+400 and 19+48 0, the
factors of safety for epd-of-construction conditions are 1.2 and 1.1, and are low but
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otherwise acceptable. However, the long-term static factor of séfe’cy is 1.3 for both
sections, and the factors of safety for long-term seismic stability are 1.0 and 1.1
respectively, which are considered unacceptable. -

In an effort to increase both short-term {end of construction) and long term wall stability,
sections of MSE Wall 3 at Sta. 15+480 and 15+566 were analyzed assuming lightweight
fili and staged construction. When using lightweight fill, the short-term factor of safety
at Sta.19+566 remained at or below 1.0. Conseqguently, we do not recommend nse of
lightweight fill to increase short-term stablllty Lightweight ﬁll may be used to increase
long term stability of walls where desirable.

Staged construction involves placing the wall fill in'stages and allowing excess pore
water pressures o dissipate prior to placing each successive stage. A strength increase is
typically realized in soils below the fill es a result of consolidation during the staged
construction. However, successful staged construction requires accurate measurement of
pore pressures in the underlying clays to deterinine when excess pore pressures have
dissip‘ated. Reliable estimation of the time required to aliow pore pressure dissipation is
difficult in the highly variable recent alluvium soil. Furthermore, the incremental

strength increase due to staged construction is difficult to predict, and in our opinion, may
not provide the strength g gains necessary to increase shoft—tezm wall stability to acceptable
levels.

Sand drains or geocomposite wick drains may be considered as a means of expediting
pore pressure dissipation and consolidation during staged construction. However, drains
would have to be spaced closely to ensure sufficient pore pressure dissipation and would
be costly as aresult. In addition, our analyses indicate that pore pressure reduction may
not result in adequate short-term stability, and that an increase in undrained cohesion is
necessary to this. Therefore, use of drains without staged construction may not provide

" adequate stability and is not recommended at this time, in view of cost considerations.

In view of the unacceptable short-term stability (0.7), we recommend further
exploration/testing to determine the undrained insitu strength and extent of very soft soils
near Sta. 19+566 Right and 194480 Right. Based on our parametric analysis, an
undrained cohesion of approximately 15 kPa (315 psf) would be adequate to provide a
short-term factor of safety of approximately 1.2, and confirmation of operational soil
strength is desirable. Furthermore, the very soft soils encountéred near Sta. 16-+566

Right (BH-6) were encountered closer to the existing ground surface than at other
locations. Further exploration may reveal a more limited extent of very soft soils, thereby
justifying use of more favorable soil profiles in analyses.
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Table 5: Summary of Global Stability Analyses

Wall Designation ||, Section Analyzed
- Construction -
MSE Wall 2 Sta. 19+480 Left 1.4 1.8 -
MSE Wall3 | Sta 19+320 Right 1.6 18 L5
Msé Wall3 | St 19+400Right | 12 13 10
~ MSE Wall 3 Sta. 19-+480 Right | - 1.1 e | 1.1
MSE Wall 3 Sta. 16566 Right 0.7 1.4 ' i.l
MSE Wall 3 Sta. 19+720 Right 1;2 | 2.0 15
 MSE Wall 5 St 19+867 Right | - 1.4 1.7 1.3

4.7.3 Concrete Cantilever Retaining Walls

Concrete cantilever retaining walls are readily installed without specialized equipment,

- and ‘are usually economical to construct up to heights on the order of 3 to 5 meters. The
principal disadvantage of conventional cast-in-place concrete Tetaining walls is that such
rigid walls have relatively low tolerance of differential settlement.

The propesed concrete cantilever retaining wall locations are underlain by a combination
of fill, recent alluvium, glaciolacustrine and advance outwash deposits. Accordingly, the
proposed cantilever walls should be founded on the less-compressible and more
competent glaciolacustrine or advance outwash deposits. Approximately 1 to 2 meters of
over-excavation should be anticipated along Cantilever Wall 1 to remove moderately
compressible fill and recent alluvium deposits. The propesed foundation elevations of
Cantilever Walls 2 and 3 are at or near the anticipated elevation of glaciolacustrine or
advance outwash deposits and, therefore, limited to no over-excavation is anticipated.

Lateral earth pressures against concrete retaining walls depend upon the inclination
(slope) of the retained soil, degree of wall restraint, type of backfill, method of backfill
placement, degree of backfill compaction, drainage provisions, and magnitude and
location of any adjacent surcharge loads. It is anticipated that concrete cantilever
retaining walls will be unrestrained, or free to rotate at the top.

5817912 20 - HWA GEOSCIENCES INC:




December 28, 1999
HWA Project No. 98179

Preliminary design parameters are given in Table 6, for conditions of leve! soil surface at
the toe and top of the wall, and for compacted dense granular fill (Gravel Borrow, - '
WSDOT 56-03.14(1)) behind the wall. - The design parameters presented in the table are
based on the assumption that temporary open cut excavations will be used to facilitate
construction of the concrete retaining walls. As such, the design lateral pressure is highly
dependent on the characteristics of the backfill material, and less on the 1n-situ soil
conditions. The active lateral earth pressures recommended in the table were determined
assuming a fully-drained granular backiill material with a friction angle of 38 degrees

and a unit weight of 19.6 kN/m®. Surcharge loads should be included in wall pressure
evaluations, and are not included in the parameters.

Table 6: Recommended Earth Pressures for Design of Cantilever Retaining Walls

Equivalent Fluid Density for " °E

Equiy 1 Dy valent Fluid Density for Passiv
ctive'Barth Préé'sﬁréé'-'_&NimB.) e

arth :Pféséﬁreé {N/m”) 2

Dense Compacted
Granular Backfill

3.0 78

The passive pressure at the toe of the retaining walls should not be considered in
evaluating resistance to lateral loading unless the backfill at the toe of the wall is
carefully placed and adequately compacted. Where the toe of the wall is cast directly
against undisturbed glacial soils or properly compacted fill materials, design lateral
restraint loads may be evalnated using passive pressures based on the equivalent fluid
density tabulated. For walls located adjacent to ditches or channels, the potential for
scour should: be accounted for when considering passive restraint. The values listed above

" represent unfactored conditions and a suitable factor of safety should be applied as
appropriate. For passive restraint considerations, & minimum factor of safety of 3 is
recommended for static loading to limit deflections. For seismic conditions a reduced
factor of safety is appropriate. | '

For foundations on undisturbed dense glacial materials, an allowable bearing pressure of
290 kPa may be utilized, with a minimum footing embedment of 0.7 m below the
potential scour line; or alternatively, the foundation must be prote cted by suitable
armoring or nip rap to prevent scour and allow foundation placement at higher levels, if
applicable. A sliding coefficient of 0.45 may be used for determining friction at the base
of footings. Setftlement along Cantilever Walls 1 through 3 is anticipated to be negligible,
provided the walls are founded on relatively undisturbed dense glacial soils, or properly
compacted structural fill, and the foundation soils are not disturbed during construction.
TFor seismic design, we recommend that the allowable bearing pressures and
recommended sliding coefficient be increased by a factor of 1.5. Drainage behind
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soncrete retaining walls should conform to Section 6-02.3(22) of the 1998 WSDQT
Standard Specifications. '

4,7.4 Rockery Walls

Soils encountered at the proposed rockery wall locations consist of dense advance
outwash sand and gravel. Consequently, rockery walls are considered feasible for the
locations designated as Rockery Walls 1 through 3. Rockery walls are generally
considered suitable for support and protection of cut slopes in dense glacial deposits up to
- about 4 meters in height, prowded slopes above the rockery walls are no steeper than
2H:1V.

The primary benefit of a rockery ig that it provides protection against surficial erosion of
material behind the wall that is inherently stable and in need of little or no retention.
However, a carefully designed and constructed rockery will provide some support for the
soils being retained. For the purpose of the design recommendations presented below, it
was assumed that rockery foundation soils will have an allowable bearing pressure of

. 385 kPa for AASHTO Load Group I, and 575 kPa for AASHTO Load Group VIL If

used on this project, rockery walls should be constructed in accordance with Section 8-24
of the 1998 WSDOT Standard Specifications for Road, Bridge, and Municipal
Construction.

The rockery walls should be founded on relatively undisturbed glacial soils or soructural
fill compacted in accordance with the WSDOT Standard Specifications. If soft,
compressible soils are encountered in the rockery foundation zone of influence, it wiil be
necessary to remove and replace the soft soils to depths determined by the seotechnical
engineer in the field. Fill materials and placement should be n accordance with the

recommendations presented in this report. A drainage system should be provided behind
* the base of the rockery wall to prevent buildup of hydrostatic pressures. The
recommended drain should consist of 100-mm diameter perforated PVC plpe encased In
crushed drain rock wrapped in filter fabric and sloped to a storm drain or ‘appropriate
outlet. A minimum 0.3 meters wide free-draining sand and gravel layer should be placed
directly behind the rockery and in contact with the geotextile-enveloped drain at the wall
base. :

~ Rock quality is critical to wall performance. Rockery wall fallures can occur because of
degradation of poor-grade rocks under freeze-thaw and weathering conditions. Itis
difficult to determine rock quality visually. The contractor and/or rock supplier should
verify the rocks used are hard, sound, durable and relatively free from seams and cracks
or other defects tending to reduce the resistance 1o weathering. Rocks should be placed
so that the vertical contact seam between two adjacent rocks is not above or below the
vertical contact seam for the upper and lower courses (i.e. each rock should overlap at
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Jeast two different rocks in the course below). The long axis of each rock should be
placed perpendicular to the slope. The rock surfaces between individual courses should
be relatively flat, and should in no case slope downward away from the wall. All rocks
used in the uppermost course should be 2-man rocks to reduce the potential for vandalism
or accidental dislodging.

4.8 CULVERTS

4.8.1 General

Culverts will be replaced along portions of the project alignment 1o accommodate
widening of SR 305. Four borings, designated BH-25 through BH-28, were drilled in the
vicinity of the proposed culverts. Table 7 summarizes soil conditions encountered at the
locations of the proposed culvert replacements.

Table 7: Summary of Anticipated Geologic Conditions at Culverts

icipated General Geologic Condition
ase of Culve
e L BIH-25, BH-2 Recent Alluvium over dense advance
5R 305 Sta. 18+660 BH-30 . : outwash sand and gravel.
NE.I_-.Em:UIn Road Sta. 0080 | BH-26 Dense advance outwash sand and gravel.
SR 305 Sta. 19+480 BH-27 Soft to medium stiff silty clay.
SR 305 Sta. 15+780 ' .BH-?.S TDense advance outwash sand and gravel.

Culverts should be constructed in accbrdance with Section 7-02 of the 1998 WSDOT
Standard Specifications. Fill placement over compressible soils may result in differential
sertlement and potential reduction of flow capacity and/or culvert damage. To reduce the
potential for differential settlement related damage, we recommend that any loose/soft
compressible soils encountered along the culvert alighments be removed and replaced
with compacted structural fill or quarry spalls (suitable for placing below the water table).
The width of the over-excavation should be at least three times the diameter/width of the
culvert. The portion of the excavation below the water table (if any) should be backfilled
as described in Section 4.3.2. Over-excavation of soft silty clay below the culvert at

Sta, 19+480 may be impractical. Accordingly, we recommend over-excavating and
placing 2 minimum of 1 meter of fill below the bottom of this culvert. Furthermore, we
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recommend use of a relatively flexible culvert such as corrugated metal, provided that
corrosion potential is not excessive. '

4.8.2 Corrosion of Below-Grade Metallic Elements

Culverts, piping, and other metallic elements in contact with soils exhibiting low
 resistivity and low pH will be subject to corrosion. In order to determine the general
likelihood for corrosion of underground elements of this project, soil samples obtained at
~ various locations along the alignment and at the proposed culvert locations were tested
for determination of soil pH and minimuim resistivity. Results of the testing performed
are presented in Appendix B, Figure B-26. These test results may be used in selecting
appropriate construction materials and thicknesses. The test data may also be used to -
determine if cathodic protecﬁon will be required. '

4.9 SIGNAL STANDARD FOUNDATIONS

We understand new signal standards are planned for intersections along the project .
alignment. The propoesed signal standards are to be Type I or III with a maximum
«tY7” value (wind load) of 1,720 cubic feet. Seils encountered at the intersections
along the project alignment varied from soft recent alluvial silts and clays to dense,
advance outwash sand and gravel. We anticipate that some signal standards can be
designed using standard design practices provided in Chapter 830-05(1)(1) of the 1994 ~
WSDOT Design Manual, while some standards will require special design. Table 8
summarizes anticipated soil conditions and recommended allowable lateral bearing
pressure for the proposed signal standards. ' '

Soil conditions encountered during construction should be observed by the project
seotechnical engineer to verify that suitaBle bearing soils are exposed. Care should be
taken during construction to minimize disturbance of the shaft sides and bottom. Shafts
drilled through loose sands and soft silts and clays will be prone to caving and sloughing,
particularly below the ground water table. Casing should be used for shaft installation
below the ground water table and conerete should be poured using the tremmie method.
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Table 8: Summary of Anticipated Geologic Conditions and Recommended
. Allowable Lateral Bearing Pressures at Signal Standards

SR.305 and BH-13 Dense advance outwash sand and
20 kPa (2
Hostmark BH-24 gravel. ' 120 P2 (2,500 pst)
SRAa05and | BH-14 | Medium dense fill and dense advance g .
NE Lincoln Road BH-15 outwash sapd and gavel. 70 kPa (1,500 pst)
SR.305 and - BH-16 Soft clay and loose sand, to a dspth of 70 kPa (1,500 pst) for portion. of
Liberty Read BH-73 3 meters, OVer medinm stiff to stiff silt shafts below EL 13 meters. Shafis
SW and SE Comers 2 and medium dense to dense sand. must be founded below EL 13 meters.
SR 305 and . -
Liberty Road gg},z Very‘sogtc-lillag Zleldszery lé)os.e to -Requires special desigmn.
NW and NE Corners e " 11se sanc. '
SR 305 and BH-18 | oo dium stiff to very stiff siltand clay | 50 kPa (1,000 psf) Shafts must be

Little Valley Road BI-19

(Forrest Rock L ane) BH-20 and loose tomedinm dense sand. founded below EL 10 meters.

120 Pa (2,500 pst) for portion of
shafrs below El. 8 meters. Shafis
must be founded below EL & meters.

SR 305 and | BH-21 . Very soft silt and loose sand over
Bond Road NE BH-22 ‘dense sand and gravel.

4.10 RETENTION PONDS

Four borings, BH-9 through BH-12, were drilled in the vicinity of proposed retention
pends. Soils encountered in borings BH-9 and BH-10, near Sta. 174500, consisted of
approximately 4 meters of medum stiff to very stiff silt overlying dense advance

outwash sand. Soil encountered in borings BH-11 and BH-12, near Sta. 20+520,
consisted of approximately 2 meters of medium dense gravel fill over dense advance
outwash sand. The silt deposits are expected 1o exhibit low permeability characteristics
and the sand and gravel deposits are expected to exhibit relatively high permeability
characteristics. Ground water observations in the retention pond borings could not be
performed due to mud rotary drilling techniques, and ground water conditions at these '
located have not been evaluated in respect to pond design/construction.

Based on our observations in our horings and laboratory test results, it is our view that
retention ponds are feasible at the proposed locations. Soils in the vicinity of BH-9 and
BH-10 exhibit relatively impermeable soils conditions to depths on the order of 4 meters, -
and little infiltration or water loss is expected. The upper soils are stiff to very stiff silt

I
Lh
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and will provide for relatively stable pond siopes for recommended inclinations of 2ZH:1V
or flatter. Near borings BH-11and BH-12, however, infiltration and water loss into the
more pervious gravel fill and outwash sand may be expected. If this is undesirable,
consideration should be given to a liner system. Slopes of 2H:1V, or flatter, are also
recommended, for ponds in these locations. However, if liner systems are required, slope
inclinations should be reviewed by the geotechnical engineer. Infiltration testing and
detailed infiltration analyses were beyond our scope of work for this project. '

4.11 TEMPORARY AND PERMANENT CUT SLOPES

Maintenance of safe working conditions, including temporary excavation stability, is the
responsibility of the contractor and all excavations must comply with current federal,
state, and local requirements. Cuts greater than 1.2 meters in height should be sloped or
shored. For cost and quantity estimation purposes, we recommend that temporary cut
slopes in recent alluvium be inclined no steeper than 1.5H:1V. Permanent cut slopes in
the native glacial soils or compacted fill embankment soils should be inclined no steeper
thag 2H:1V. These recommendations are applicable 1o excavations above the water table
only; flatter side slopes and/or shoring will be required for excavations below the water
table, such as may be necessary for placement of culvert extensions or gverexcavation
and replacement of soft soils in the low-lying wet areas. - If “non-engineered” fill is
encountered in cut slopes, the geotechnical engineer should evaluate the allowable
temnporary and permanent slope inclinations based on the conditions encountered.

5.0 REPRESENTATION AND LIMITATIONS

We have prepared this report for Skillings Comnuolly, Inc. and the Washington State
Department of Transportation for use in design of a portion of this project. This report
should be provided in its entirety to prospective contractors for bidding and estimating
purposes; however, the conclusions and interpretations presented in this report should not
be construed as a warranty of the subsurface conditions. Experience has shown that soil
and ground water conditions can vary significantly over small distances. Inconsistent
~ conditions may exist between explorations and may not be detected by & geotechnical
study. If, during future site operations, subsurface conditions are encountered which vary
appreciably from those described herein, HWA should be notified for review of the
recommendations of this report, and revision of such if necessary. '

“We recommend that HWA be retained to review the plans and specifications to verify
that our recommendations have been interpreted and implemented as intended. Sufficient
geotechnical monitoring, testing and censultation by our firm should be provided during
construction to confirm that the conditions encountered are consistent with those
indicated by our exploration, to provide recommendations for design changes should
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conditions revealed during construction differ from those anticipated, and to verify that
the geotechnical aspects of construction comply with the contract plans and
specifications.

Within the limitations of scope, schedule and budget, HWA. attempted to execute these
services in accordance with generally accepted professional principles and practices in
the fields of geotechnical engineering and engineering geology in the area at the time the
report was prepared. No warranty, express or implied, is made. The scope of our work
did not include environmental assessments or evaluations regarding the presence or
absence of wetlands or hazardous or toxic substances in the soil, surface water, or ground
water at this site.

O+O—

We appreciate the opportunity to work with you on this project. Should you have any
questions concerning this report, please do not hesitate to call.

Sincersly,

HWA GEOSCIENCES INC.

Marcus B. Byers L.A. (Lorne) Balanko
Geotechnical Engineer . Senior Geotechnical Engineer

7 E”“Es_i‘/f/ (2 om0 ]

SaH. Hong, P.E
Principal Geotechnical Engineer

MBR:LAB:mbb{98175r2.docs)
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APPENDIX A

FIELD EXPLORATION

The field exploration program was conducted berween October 12, and November 9, 1999 under:
fulltime observation of an HWA geotechnical engineer. The program consisted of drilling and
sarapling 31 exploratory borings (designated BH-O through BU-39) in the vicinity of the
proposed gR 305 improvements. Four borings (designated BH-9 through BH-12) were drilled in
the vicinity of proposed retention ponds and ranged in depth from 7.3 to 8.1 meters. Twelve
Hotings (designated BH-13 through BH-24) were drilled in the vicinity of proposed signal
standards and ranged in depth from 5.010 8.1 meters). Four borings (designated BH-25 through
BH-28) were drilled in the vick ity of proposed culvert replacements and ranged in depth from
6.6 to 8.1 meters. Tleven borings (designated BH-29 through BH-39) were drilled along the
proposed retaining walls and ranged in depth from 3.5 to 15.7 meters. Fight borings (designated
RH-1 fhrough BH-8) were drilled previously for the Preliminary Geotechnical Report (HWA,
1999) and Were located at relatively uniform intervals along the project alignment.

Al] borings wWere drilled by WSDOT crews operating either truck, track OF skid-mounted drill
rigs. Bormngs RI-1 through BH-1 0, BH-22 and BH-25 were drilled using continuous flight,
holiow-stem, anger. The remaining borings were drilled using mud rotary technigques. Standard
Penetration Test (SPT) sampliog was performed at selected intervals within the borings using a
5()-mrm outside diameter split-spoont sampler and 2 63-kg antomatic trip hammer- In the SPT,. 2
sample 18 obtained by dniving the sampler 300 mm into the soil with 2 hammer free-falling 760
mim pet blow. The aumber of blows required for each 150 mm of penetration is recorded. The

gPT Resistance (N-Value) of the soil 18 calculated as the sumber of blows required for the final

300 mm of penetration. The N-Value provides an indication of the relative density of granular

soils and the relative consistency of cohesive soils.

During drilling, an HWA gcotechrdeal engineer recorded pertinent information inchuding soil
sample depths, stratigraphy, soil engineering characteristics, and ground Water observations.

Soil samples were classified in the field and representative portions were placed in relatively
airtioht plastic bags. These samples Were taken to OUI Lynnwood, \Washington laboratory for
farther examination and testing. A description of the soil classification syster and a legend of
the terms and symbols used on the exploration logs 18 presented on Figure A-1. Summary boring

logs are presented on Figures A-2 through A-40.
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ONSISTENCY VERSUS SPT N-VALUE TEST SYMBOLS

g percent Finas

AL Aeroerg Litnits: PL = Plastic Limnit
1L = Liguid Limt

Approdmata
Ralative Dansity (%)

CBR Califomia Bearing Rabo

CN Consclidation

Do Dry Density {peh

DS Dinect Shear

[e35] Grain Size Distribution

K Pan‘l‘iuhil‘rw

MO W:mralﬂensity Relationship [Proctor)
MR Resilient Moduins

[=fin] F‘hm’vonlz;nﬁnn Device Reading

PP Pocket Panstromster
Appiex Compressie Strength =

m Well-graded GRAVEL e Speciic Gravity

=TT TC Triaxial Cornprgs.slo' ]
o

ﬁ Poofly-graded GRAVEL ™ Torvane

e | i
™ .
g

ﬁ”ﬁﬂ Ciapey GRAVEL

= G ¥
% i
ﬁm waell-graded SAND

MAJOR DIVISIONS

Grave! and
Gravelly Solls

Clean Gravel
[fittle o O fines)

Wore than
B0Y% of Coarse
Fraction Retninied
on No. 4 Sieve

Gravel with uc uncanfined Compression

Fines (appreciable

amount of finss)

SAMPLE TYPE SYMBOLS

= o~ OD Split Speen (sPT
(1401b. hameaar with 30 in. drop)

Sand and

Clean Sanc

Sandy Safts (iittles or n& fines)
than
Mnraﬂ:‘a' g F‘ncﬂy-gmdod SAND Ghetby Tube
5 N n 5% or Mome and with
on c: of Coarsa '“ . 4.0 OD Selit Spach with Brass Rings
200 Sieve . . . Fines (appreclablu
. Feaction Fassing
Size . amount of fines)
Nn, 4 Sieva .

{arge Bag {Bulk) Sample

Liquid Limit

Less than 50% c;:ra Run

Mon-standard Penetration Test
{with spit spoch sampler)

W
1
R
O Small Bag Sample
s
1
v

sitt

50% or More Liguid Limit 'l .
[ ECCI
No. 200 Sieve e

|y

GmundwaterLevel measured at
“m‘m Diganic SILT/Organic cLAY ¥ firne of dﬁllln;). i
Hﬂ’ T o o

ppen hole after water level stabilized}
COMPONENT DEFINITIONS ' © COMPONENT PROPORTIONS

Size

Highly Drganic Soils

PROPORTICHN RANGE DESGR!PT\VETERMS

Larger than 121

Boulders :
Clean

Cokbles 3mto12in

Finto Mo 4 {4.5mm)
3int3M4in
a4into No 4 (4.5mm)

Na. 4 (4.5 mm) 15 blo. 200 (0.074 mm)

Gravel
Coarse gravel
Fine grave!

sligntly (ClayaY. Sitty, Sandy)

Clayay, Silty, Sandy, Gravelly

Sand

I Coarse sand Mo, 4 (4.5 mm) o No. 10 {2.0 mm) )
‘, Meium sand Mo, 10 (2.0 mm) to No. 40 (.42 ) Very (Clayey. Silty, Sand¥. Gravelly)
Fine sand o, 40 (D42 vy 1o hle. 200 (0.074 mm)

' components a8 amanged 0 order of increasing quantities.

Smallar than No. 200 (D.D'Mmrn)

it and Clay

WOTES: Sofl classifications piesanwd on exploration jogs are hased on visual and laboratory pbsarvation.
soil descriptions are prssanwd in the toltowing genseral order

MOISTURE CONTENT

Absence of moisture, dusty,
dry to the touch,

Damp but no visible walor.
Visibia free watat, usually

Densimbonsisiency. color, modifier (i any) GROUP NAME, additions 1o group nama (if any), muoisiure
conlenl. Proporiion, jation, and angularity of constituents, additional commenis.
(GEOLDGIC INTERPRET/ ATION)

Please refer o the discussion in the raport eyt as woll a5 the gplnra\ion logs for a more
complete descriptian of =iibsurface conditions.

<0il is balow watef table.

IRy

LEGEND OF TERMS AND

| LHWAS < 305 IMPROVEMENTS PROJECT SYMBOLS USED ON
' POULSBO, WASH]NGTON
i FWA GEOSCIENCES INC EXPLORATION LOGS
picure: At

| . . . PROJECT NO: g817% .
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1

1 BORING S8175.GFJ 12/6/98

i

3

I
ILLING COMPARY: WSDCT

LLING METHOD: CME 55, HSA

MPLING METROD: SFT, AUTCHAMMER

IRFACE ELEVATION: 43 % meiers
R —
31}
a e 8
- i e
= é v E £ E =
o o ?: =2 mwE LL::J
E o z n & =
= 3 @ wow =
D [ o = -
= g W T o -
= £ 3 EE g5 &
d 5 2 DESCGRIPTION =% hRE O
o .

100 mm asphati over 100 mm CSTC.
Medium dense 1o dense, dark grayish brown, skightly siity,
gravely, fine {0 coarse SAND, moist. Fine to coarse
subrounded gravel. Very nard drilling to 8 feet.

(FILL)

@5-1 131416 GS

Grades from leosE, dark grayish brown, sitty, fine SAND to
dark brown, sandy SILT, moist. Some Qrganics, wood
fragments, foois,

s—z 433  pH

{RECENT ALLUVIUN)

Dense, dark gray, gravely, silty, fine to coars
Fine to coarse subrounded gravel.
(ADVAN CE OUTWAST)

= SANMD, moist.

m 53 401416

End of borenale at 4.4 meters.

No groundwater seepage observed at time of boring.

L ———

LL \ON; See Figurs 28

DATE STARTED:

12110/88

DATE COMPLETED: 12/10/98

LOGGED BY: M. Byers

= Siandard Penetraiion Test —
B (14D Ib. weight, 30" drop) 5
% 4 Blows per 300 mm %
= E
= =
© o
o i
O 10 20 30 40 50

D

10 10
o 20 40 80 BO
Walter Content {%)
Plastic Limit —e—1 liquid Limit
. ) Natura! Vater Content
kNOTE: This log of subsurface conditions apphies only 3t the specified \oeation and on {he date indicated
ang therefore may ot necessarily be indicative of other times and/or \ocations. /
BORING:
E@L“‘ SR 305 IMPROVEMENTS PROJECT BH-1
POULSBO, WASHINGTON AGE: 1 of
TFIWA GEOSCIENCES INC. " ‘
PROJECT NO: 08179 FiGURE: A2




| ———

R
RILLING COMPANY. wW5D0T

RILLING METHOD: GME 55. H5A
 AMPLING METHOD: 5FT, AUTOHAMMER

SURFACE ELEVATION: a7 + meters
e — e ——

(5] w

: g e
— w m b w
5 o o = = E =
2 - 'ﬁ: =] w E [3,]
{5 [ z oo L'i.\_
£ 2 5 w oW gl
T o i [ o o
= ] [T . 8 w
52 g 22 3% &
[a) wn = DESCRIFTION w =2 [}
D 450 mm asphalt over 400 mm Gense, dark grayish brown, fine

io COATSE, subrounded GRAVEL, moist,
Medium dense, grayish brewn, silty, gravelly, fine to medium
gAND, moist Fine to coarse subrounded gravel.

{FILL)
@5-1 9-13-B
”"””""—""En'gh—ﬁ;g—ra_v;u{ _____

tedium dense, dark grayish brown, ,

silty, fine to coarse SAND. maoisL Fine to coarse subroundesd
gravel. Some wood fragrments and very dark Drown siity
sand.

g2 1878 GS
A 4

Lpose, dark gray. silty, fine SAND, moist

M 53  3-3-3

(RECENT ALLUVIUM)

Dense to very dense, dark clive brown 1o dark gray, slightly
gravely, silty, fine to coarse SAND, wet. Fine subrounded
gravel. ' ' .

m 4 5-11-25

(ADVANCE OUTWASH)

5.5 27438
50/125mm

K{ 86 23
50/450mm
End of borehcle at 8.5 meters.

Groundwater seepage ohserved at 5.2 meters at fime of
bering.

eciied locaiian and on the date indicated

TION: See Figure 2C
DATE STARTED: 12/2/88
DATE COMPLETEDR: 12/2/98
LOGGED BY: M. Byers

Standard pPenetration Test
(140 tb. weight, 30" drop)
A Bipws per 300 mm

GROUNDWATER

fm—— -

t

.-___.__..‘.__...__._

Water Content (%)

Plastic Limit [-—.——*l Liquid Limit

Natural Water Content

o pEPTH (melers)

e ——

LNDTE: This fog of subsurface conditions applies only at the sp
and {herefore may not necessarily be ind‘lca.ti._\.le .of other fimes and/or {ocations. .,
| ‘ BORING:
| \ H\!.'L“‘ SR 305 IMPROVEMENTS PROJECT BH-2
| POULSBO, WASHINGTON PAGE: 1 ©
HWA GEOSCIENCES INC. poEs Tt
PROJECT NO.: 981783 Foure A3

‘ BORING 98178.GPJ 126008



st

=
HRILLING COMPANY: WSDOT

DRILLING METHOD: CME 55, HSA
5AMPLING WMETHOD: SPT, AUTOHAMMER

SURFP\CE ELEVATlDN‘. 24 + meiers
S ——
w

4 I
= 35 w B Z2z
@ Q o = find
- = t 5 7 E
- E -] = B2
iy 0 woow e
£ 2 e Tz
- @ A o I g
: 28 £E 21
2 5 > DESGRIPTION TE L2
0

55 mm asphall.
Medium dense, grayi

{ cose to medium den

subrounded gravel.

banng.

sh brown, sightly 0
mediom SAND, maoist. Fine to cearse subrounted gravel,

se, very dark grayish brown to very dark
brown, sitty, fine 1o medium SAND, moisL

(RECENT ALLUVILM)

Medium dense. olive gray,
fine to coarse SAND, mols

Very dense, olive gray. slightly gravef
coarse SAND, wet. Fine o coarse subrounded gravel.

{(ADVANCE OUTWASH)

ravelly, silty, fine to

(FiLL)

{ to wet, Fineto coarse

N sz 2-B10
A

y to gravelly, sitty, fine to

53 a7

50/50mm

Refusal on cobble 2t 4.7 meters, horehole terminated.

Groundwaier seepgas ooserved at 3.1 meters at time of

bOTE: “This log of subsurface conditions appiies only at the specified location and on the date indicated

and therefore may not necessarily be indicalive of other times and/ot |ocations.

OTHER TESTS

GS

pH

L. (10K gee Figura 2C W

DATE STARTED: 12410428
DATE COMPLETED: 12/10/98
L DGGED BY! M. Byers

Standard Penetration Test
{140 1h. weight, 30" drop}
A Blows per 300 mm

GROUNDWATER

© pEPTH (meters)

Water Content (%)

Plastic Limit |—&—| Liquid Limit

Natural Water Content

HWA

HWA GEOSCIENCES INC.

SR 305 IMPROVEMENTS PROJECT

POULSBO, WASHINGTON

./
BORING:
BH-3
PAGE: 1 of 1
PROJEGT NO.: 98179 ' foure: A4

BORING 98179.G8d 12J8/99



AN, WSE T | ION: SeeFigure 2 w

SRILLING COMPANT: wsDoT
OATE STARTED: 12/2/98

DRILLING METHOD! CME 55, HSA
SAMPLING METHOD: SPT. AUTOHAMMER D eTeD, 121338
LOGGED BY: M. Byers

SURFACE ELEVATION: 18 = meters
s ——
%2 o ul .
o ] % o standard Penetration Test
= 3 w2 =F = s . =
B O B %‘ b E i s {140 In, weight, 30" drop) 5
g 3 rz mg B z 4. Blows per 300 mm g
— = w ow i =
T g @ o et s fra z -
pust m 0 o o . 2 ul =2 s
5 oo SE 2: £ ¢ ;
4 5 o DESCRIPTION <= s &2 o © =
c 0

150 mm asphall over 150 mm CSTC.

Medium dense, grayish brown, siity fine fo medium SAND,
meist. Fine subrounded to subangular gravel.
{(FILL)

SAND, moist. Trace oryanics, wood, Toots.

{RECENT ALLUMILM)

Becomes wet at 2.1 meters.

5-2 347  pH

‘1'5M | Very dense o medium dense, dark
fine to meditm SAND, wel

5-3 12-15-37 GS

@ 54 51113

<

'.

7 . &5 0123 AL

Ward, dark gray, sandy SILT, moist. Fine sand.

N 56 51617
A

(GLAC]DLACUSTRlNE)

10

Water Content (%)

Plastic Limit ——e— Liquid.Limit

Natural Water Cantent

LNDTE: This log of subsurface conditions applies only at the specified joeation and on the date jndicated

and therefore may not necessarily be indicative of other times and}_or {ocations. ) J
BORING:
E\":'EF‘ © gR 305 IMPROVEMENTS PROJECT BH-4
OULSBO, W SHINGTON -1 o
ITWAGEOSCIENCESING. WA PAGE: 1 of 2
PROJECT NO.: a817% reure: A-D

BORING §6179.GPJ 1216498



RILLING COMPANY: WSDOT Lo . Mon: See Figue 2D \

RILLING METHOD: CME 55, H5A DATE STARTED: 12/8/38
AMPLING METHOD: SPT, AUT OHAMMER DATE COMPLETED: 12/8/98
URFACE ELEVATION: 16 = meters LOGGED BY: M. Byers
e ———
o =D = Standard P j
17} W 2 = fanda: enetrafion Test .
7 é wg g E E = {140 1b. weight, 30" drop) 5
[
& 2 rz 2c | % 4 Biows per 300 mm £
E o @ uow we - = =
=] o -l 0 5 1 5 T
= @ £ 2 2 B =
o = @ Z B T o
w > o = % s & L] =
w % 2 DESCRIPTION w03 o = 30 40 50
— - — 0
0 400 mm asphall S
Dense 1o loose, dark grayish brown, shightly gravelty, silty, fine '] '1 : . : l]
{0 medium SAND, maist. Fine 1o coarse subrounded gravel Lo -
{FILL) 1 ! 1 ! ¢
| 1 - ! 1
-4 - - —l = _— - =
B Loose to medium stiff, dark brawn to dark gray, silty, fine to y 51 4-2-5 pH X "I ‘L ‘l‘ |
medium SAND to sandy SILT, moisi to wel Occasional fine ‘ i i | | i
o CORAISE subrounded gravel. Some organics, foots, grass. : 'I ‘| ‘I . :
[ T !
(RECENT ALLUVIUM) v o
hvA el iar il S T A
- 1 Voo ' 1
! i I | [}
1 ] | ! ]
sz 263 GS A
A | 4 1 I 1
1 1 1 1 1
s T T T T T T
_____________________________ 1 1 1 1 i
S i ! i 1 1
T ¥ 1 1 1
B } ! 1 1
4 4 1 1 1
_.f -~ i _ '_.l_ _ ! _ ! _
53  4/500mm A A
i 1 j 1 1 3
i 1 1 ! 3 1
! | 1 | ! 1
1 1 L H 1 1
§ 1 | | | [
'v-ﬁ-\-——l——lf—{———'
| 1 | 1 [} 1
1 3 1 [} 1 i
1 \ ¥ 1] 1 1
. . | Q 1 ] H 1
Two silty sand layers 25 and 58 mm 1hick in 5. % 54 4/300mm-7 AL ' A O
. 1 1 1 1 ! ] |
Ll el
I 1 | I 1 |
] 1 | 1 1 1
] I | 1 | I
1 1 1 i 1 i
i I 1 1 1 i
i 1 1 i 1 1
i 1 )l i 1 |
. : el )it B e E
Very soft, dark aray, CLAY, wet, Some 3 mm thick fine sand 8-5 1-1-4 T
layers in 5-5. 1 1 [ 1 1 1
| 1 I ! { |
I | | ! ¥ 1
| | I 1 ! 1
______________________________ | I 1 I 4 1
Hard, dark gray, sandy SILT, wet Fine sand, Trace '1_ "If "1 'l ’I' ':
crganics, wood. Driller noted hard conditions at7.9 meters. T
] | ) | 1 A:
(GLACIOLACUSTRINE) & 86 111825 Lo b
| H 1 I 4
: il il ol q
‘ 1 4 | | !
_ &nd of borehole at 9.0 meters. ' - ' !
1 1 P 1
Groundwater seepage encountered at 2.1 meters at time of II II 1] \‘ ;
boring. s ! 1 \ 1 10
40 &0 BD 100
Water Conient (%)
Plastic Limit |——@——1 Liguid Limit
Matural Water Content
NOTE: This log of subsurface eonditions applies only at the specified location and an the date indicated
and therefore may not necessarily be indicative of other imes and/or locations. . /
Hﬂm“ . SR 305 IMPROVEMENTS PROJECT BH-5
HWAGEOSCIENCES INC POULSBO, WASHINGTON PAGE: 1 of 1
prosECT Mo 98179 meure:  A-B

BORING 98178.GPJ 12/6/88
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nd !e_ -~ o ! ! ! ! ! ! ! B
nses iy \ T L 1 | i : 11
- - Y t |
: Il || ! PR 1 | !
i 1 i ! ! ; - '1— _ 'L :
| : \ ll ® | ! 'I— -1-
- 1 1
) ‘ 3 4 : L v | L i
3.3 Lo el 3 ' ' : X
_
AL : II Il 1| -~ ! 1 1
es o — o - *
v I'——'i‘ L Lo . T
— I 1 - -
m‘?ry stiff | - —’. I\ I] i 1 1 1
o v o S Do L
y lay , sand! ' l X . D= . \ 1 .
er, y SILT o4 X \ | \ - - ! 1 1
wel ‘ " \ 1 1 ] i -- 1 !
] Fine s5a 2.2’ . . ' \ \ : ;_ _ -|r
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e Y
DRILLING COMPANY: WsDOT

pRILLING METHOD: CHME 55, HSA
SAMPLING METHOD: 5PT, AUTOHAMMER

{o ...TION; See Figure 2D
DATE STARTED: 12/7/98
DATE COMPLETED: 12/7/98
LOGGED BY: M. Byers

‘End of porehale at 5.9 meters,

boring.

Groundwater seepage ohserved at 2.4 meters at time of

SURFACE ELEVATION: 14 & meters
_—-———-_—“__—
tn wl
‘1:.'; é g e Standard Penetration Test .
— —_— [4:]
z 2 w = E g E [ (140 Ib, weight, 30" drop) 2
‘é-‘ '—5 i: = n 9 E % A Blows per 300 mm E
= = woow w e = -
e o : g B 5 o 3 =
= m W o o . B ul 3 =
5 z B = 2 5B = & i
W% 5 DESCRIPTION £5 o2& © @9 10 o0 a0 P s O
- 8}

f? 145 mm asphalt over 100 mm SCBC.

Loose, grayish brown, slightly gravelly, silty, fine to edium

SAND, moist, Fine subrounded gravel. Some iron stains.

(FILLY
9 5-1 5-5-4 pH -
GS
Medium stiff, mottied dark gray and dark grayish brown, v
CLAY, moist to wel. Lome organics, wood, grass, roots. % 52 2.2.4 AL =
{RECENT ALLUVILUM}
very siiff to hard, dark gray. sandy SILT, wet Fine sand, 53 57-14
One “1mm thick fine sand iense.
(GLACIOLACUSTRINE)
5-20-28

1D
0 20 40 &0 B0 100
Water Coritent (%) -
Plastic Limit |—a—] Liguid Limit
Natural Water Content
LN_ OTE: Thislog of subsurface conditions applies only at the spet:'lﬁed jocatios and on the date indicated
and therefare may not necessarily be indicative of ather times andlor iocations. _
BORING:
H\";'EF‘ SR 305 IMPROVEMENTS PROJECT BH-7
POULSBO, WASHINGTON PAGE: 1 of 1
TIWA GEOSCIENCES INC
‘ erosEcTNO: 981 79 mcure:  A-B

BORING F8179.GPJ) 12/5/89



DRILLING COMPANY: WsDOT
DRILLING METHOD: CME 55, H5A
sAMPLING METHROD: 3PT, AUTOHAMMER

L ON: See Figurg 2E \
DATE STARTED: 12/7/98 ’

DATE COMPLETED: 12/7/98
LOGGEED BY: M Byers

=<

Hard, grayish brown, sandy SILT, wet

6 (GLAC!DLACUST!RNE)
T - "
Very dense, grayish brown 1o dar gray, silty fine io medium
SAND, wet
(ADVANCE CUTWASH)
8
9
E£nd of borehole ai 9.0 meters.
No groundwater sespage observed at time of boring,
10

SURF."\CE ELEVATION: 14 * meters
_____—-—-—__-_7
o) - wl
W ] 2 - Standard Penetation Test .
w 5 w 2 =g W = . . o
F (=] [ % e E E o {140 |b. weight, an" drep) 8
2 y g F =z o g = % 4 Blows per 300 mm g
> B @ Wy W o F T
= m @ B 0o - 2 [} =
EE g : =2 BE E = &
g4 5 3 DESCRIPTION IE & o o s
s}

0 50 mm asphalt over 130 mm CSTC.

Medium dense, dark gray, slightly gravelly, silty, fine to

medium SAND, maoist. Fine sybrounded gravel.

FILL,
1 (FiLo N 51 588

Medium stiff, dark grayish Lrown, CLAY, moist Trace rools,

wood fragments.

__________ (RECENT ALLUVIUMG _ _ _ _ -

Very Ioose, dark grayish brown, slightly gravelly, fine to

medium SAND, wet. Fine submounded {0 subanguiar gravel.

52 2 pid

1/300mm

m 53 158

54 514-18

s-s 12-23-33 G5
/N

@ &6 132127

water Content (%)

Plastic Limit —e— Liquid Limit

Natural Water Content

bOTE; This log of subsuriace conditions applizs anly at the spacified dcation and on the dats indicated
and {herefore may not necessarily be indicative of nthfz_r. _times and/or jocations. J
BORING:
EWEF, SR 305 IMPROVEMENTS PROJECT BH-8
POULSBO, WASHINGTON . 1 of
HWA GEOSCIENCES INC, PAGE T <1
proJECT MO 98179 rieure: _ A-O

BORING 98176.GPJ 12/6183



—
LL  ION: See Figure 24 w

PATE STARTED: 1D/26/99
DATE COMPLETED: 10/25/25
NEGED BY: B Hawkins

TRILLING GOMPANY; WSDOT
ORILLING METHOD: CME B30. HSA
AMPLING METHOD: SPT. AUTOHAMMER

SURFACE ELEVATION: 24 % meters
___-——-_-__‘____7
2] ot [15]
@ i % x Standard Penetration Test _
- '5 w D < E 2] = . o 2
g 3} B2 e E = = (140 1. weight, 30" drop) 8
aE: g E = we I-‘E % A Blows per 300 mm né
= & W Be o £ T
= o oo . 2 o} =2 =
o O = = = & T [o} o
w 2 DESCRIPTION =3 Yz b % =
o = b 10 20 30 40 s0 ©
0 < o

51iff, brown, siightly sandy, slightly gravelly, BILT, moist
&ome organics and roots. Fine sand, fine subrounded gravel.

(RECENT ALLUVILIM)

ws-'. 777
5-2 558

N 53 565
a!

viery dense, olive brown, gravely, fine to coarse SAND, dry.

Fine to Coarse, subround gravel.

mg 48-18-46

{ADVANCE QUTWASH)

moist.  Fine to coarss, subrounded gravel.

@5-5 92021 GBS

@ 5.8 B-13-18

£nd of borehole at 7.3 meters.

No groundwater seepage ohserved.

Wwater Gontent (%)

Plastic Limit —®—  Liquid Limit

Natural Water Caontent

t‘lDTF:: This log of subsurface conditions applies only at the specified location and on the date indicated
and therefore may net necessarily pe indicative of ather times andicr l?::atinns. - -/
| BORING:
E\"i'ﬂ'\ SR 305 IMPROVEMENTS PROJECT BH-9
POULSBO, WASHINGTON St
WA GEOSCIENCES INC. - PAgE: 1l
' proszcT no: 98179 reure: A-10

BORING 98179.GPJ 12/6/98



RILLING COMPANY: WSDOT

D
pRILLING METHOD: CME 850, H5A

SAMPLING METHOD: SFT. AUTOHAMMER

L {ION: See Figure 2A W
DATE STARTED: 10/27/99

DATE COMPLETED: 10/27/39

GURFACE ELEVATION: o5 & mesers LOGGED BY: B. Hawkins
e ———

] o e .

" 1{,5, g 5 Standard Penetration Test -
© é w = P E E g (140 I. weight, 30" drop) FS
m = F = % = w % 4 Blows per 300 mm g
E - 8 nl oW w2 - = ~
T 2 T = X i > =
pd ] ;= @] &
a. = © = = Zz .3 x o
o} T m L <L w5 E % Lcer
o in 2 DESCRIPTION woo o 0 10 20 a0 4D 50

— 0
0 Medium stiff to very stifi, brown, slightly gravelly, slightly ! i 1 1 1
sandy, SILT, moist. Fine sand, fine subround gravel. Seme 'l : : 'L :
prganics, Oxide siains at 1.9 meters. | | 1 | !
1 1 1 1 1
1 (RECENT ALLUVILM) N s1 223 L U T A T S
. 1 1 ! 1 ! \
A . 1 1 1 i | 1
) | | 1 ' 1
] 1 1 i 1
52 3-6-13 1 1 1 1 \ 1
A 1 | [ 1 1
[P N DU S S R
1 1 1 1 ] ]
! 1 1 | 1 )
| l i | 1 1
1 [} 1 1 1 1
1 ! 1 | 1 )
o A 1 ' ! .
Abundant crganics at 3 meters. N 53 41589 | [ | 1 V 1
e l___l_—l__l_'r_'?_'"
‘ 1 i 1 1 1 i
i 1 1 1 1 1
' 1 ] 1 1
! 1 1 1 ! !
1 1 1 1 3 I
1 ! 1 1 i L
"f"__T'_T—ﬂ_—|_"!"'"‘n—"
1 L [} 1 i !
" ! [ 1 1 | >
Very dense, brown, very gravelly, fine io coarse SAND, moist. 54 18-30-43 GBS | \ \ 1 \ \
Fine to coarse subrounded graval. : '1 ‘I 'I '. il
1 1 v | '
{AD\.’ANCEOUTWASH) ket e e = — ==
: 1 1 1 1 1 1
1 1 1 1 3 s
1 L 1 1 i 1
1 1 1 ! 1 1
) 1 1 I 3 i 1
1 i 1 >
s.s 14-20-32 _;__,L__sf_'u__l___ll,
1 1 1 I ! |
i I 1 ] 1 i
) | 1 1 | 1
1 ! 1 i V 1
1 | 1 ' I 1
1 1 1 | 1 I
__ 1 R I i
T Tr T it i E S
] | 1 1 1 1
S—E 4 i 1 ] 1 1
25-44-50 \ | ) 1 o
- A 1 1 1 ( 1 i
1 1 1 1 1 1
1] 1 ) 1 I
End of barehole at 7.8 meters. !l_ ':’ _‘ : T _'I B
1 1 1 [ 1 1
Wo groundwater seepage obseved at time of boring. : || '] 'I I| 1|
[ 1 ' ) 1
1 ] 1 1 s i
g = — = = g
1 1 1 1 l |
1 1 i | 1 1
1 1 1 s I |
1 ) 1 1 1 )
1 ! ) 1 ! !
) 1 | 1 ' l
' ! ' ] 1 Q 10
40 _ 6O 80 100
Water Content (%)
Plastic Lirnit l——.——"l Liguid Lirmit
Natural Waier Content '
NOTE: This log of subsurface conditions applies only at the specified location and on the date indicaisd
k and therefere may nol necessarily be indicative of sther times and/or incations. /
E\'i'g.‘\ SR 205 IMPROVEMENTS PROJECT BH-10
MGEOSC.[ENCES I_NC POULSBO, WASH!NGTON PAGE: 1 of 1
proJecTNO.. 98179 acure:  A-11

BORING 08479.GPJ 12/6/98



g - .
RILLING COMPANY: WSDOT L0  JN: Ses Figure ZE w

HRILLING METHOD: CME 55, Mud rotary DATE STARTER: 10/21/99
SAMPLING METHOD: SPT, AUTOHAMMER DATE COMPLETED: 40/21/89
SURFACE ELEVATION: 10 £ meters LOGGED BY: B. Hawkins
__——-'—-"'_—'__-7
7] 1E)
g E g G‘J Standard Penetration Test —_
— — w0
(0 w g =Z2E P = (140 In, weight, 30" drop} 5
B o 5 LheE ) < @
T - ﬁ = 5o 1y = A Biows per 300 mm E
E o B ww w2 2 g =
= [a) w0 g o % o % T
o m o o &~ N w o] -
o s O ' = = Z B = [=%
m > 1923 <L < w -5 [ o ud
Loz 3 DESCRIPTION e n2 O P g 1 20 30 40 s °
- ‘ =t 0
0 _] ~ tMedium dense, brown, slightly sandy, slightly silty, fine 1 ! 1 | 1 (B 1
B GRAVEL, moist 1o wet. Fine to cearse sand. '| : 1 : : 'I ‘I 'i
- ’ 1 ' | | 1 1 1 1
(FILL) ®' voa 1 i 1 | |
s 717 T
] ‘ ._.'...._l_—l--—-l——--.—l_._l_._.l__ - -
1 P | 1 ! 1 1 1
IR T S 1 1 1 i
—4 .! LL 1 1 1 1 1 1
1 1 ) 1 1 1
52 4-4-7 1 1 ! ' 1 1 1 |
P | ! \ | 1 1
-.._L,_W,_._l_-'___l.__i__l__l
2 : [ ! 1 1 | |
Very tense, clive gray, very siity, fine to medium SAND, wet - : X Vo :
oo l ] | 1
(ADVANCE DUTWASH) Lo ot
. 1 1 1
1 1 1 1 ] 1 1
- T T roTTaT T
-3 46-50/75mm GS 1 1 1 ! 1 1 1
1 ] 1 ] 1 1 1
1 1 i ! 3 1 1
Lo ! 1 1 i 1
1 1 1 i I 1 i
1 [} 1 1 1 1 1
e ad mitiufindie S i
1 1 ! ] 1 1 1
1 1 1 i 1 1 1
;o ! 1 1 1 1
_______________________________ [ 1 1 1 1 1 1
SM | Very dense, dark gray. slightly gravelly, silty, fine SAND, wet &4 EBMOCmM 1 1 V 1 1 ! 1
Fine, subrounded gravel. ' ~ l _ _: _ r_'l_ _ ‘,_ _ _1,_ _ _:_ _L _
1 1 3 1 1 1 1
Voo 1 1 ! 4 3
1 i 1 1 1 1 1
1 1 b 1 1 1 1
[ | | 1 i 1
T 1 s 1 1
. ' [ I PR U B S P
® | 1 1 3
m S-5 s0M25mm 1 ' 1 1 1
1 1 1 ! 1
1 I ! 1 I
} ' [ 1 1
\ 1 I ¥ 1
1 1 1 1
Ehrkai Tl N T_.—I_.—l_'_
1 1 ] 1
1 | 1 1
1 1 1 '
: 1 i 1 1
5-6 5DMZ5mm ! 1 ! 1
. I 1 1 1
——r T T
) 1 i !
1 I i
End of borehole at 8.1 meters. I 1 | I\
1 1 | 1
No groundwater seepage observed due 1o drilfing method. ’l '] ll '1
——pF—F ===
1 | (R l
1 | 1 1 I
1 I 1 L )
1 i ’ I '
1 s 1 1 [
1 1 1 : 1
1 : L3 1 1
4] 20 40 B0
Water Content (%}
Plastic Limit l——--.——i Liquid Limit
Natural Water Content
NOTE: This log of subsuiface condifions applies only at the specified location and on the date indicated
K and therefore may nob necessarily be indicative of othes fimes and/or Jocafions. ),
Em SR 305 IMPROVEMENTS PROJECT BH-11
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/DRILLING COMPANY: WSDOT L .[ION: See Figure 2E \\

DRILLING METHOD: CME 55, Mud motary DATE STARTED: 10/2/89
SAMPLING METHOD: SPT, AUTOHAMMER . DATE COMPLETED: 10/21/98
SURFACE ELEVATICN: 10 % meters LOGGED BY: B. Hawkins
e —
L
] Fu % E Standard Peretration Test —
5 3 w2 =TT OB K (140 b, weight, 30" & 5
o [# £ = . !:73 E k= < . oht, rap) %
D = t = e w Z A Blows per 300 mm E
E o ©° wow we b 2 =
- D @ -t = © % T
— m 1] o o i g L ) —
0. = o = = = 3 T [
w5 2 T3 ¥z B O &
= [ =] DESCRIPTION v v o = n 41D 20 ao 40 5D
- T g g g g T [}
a] '—| GP | Grades top to botiom from medium dense, brown, silty, F 1 ' ) ) ) 1 { | 1 r
sandy, fine, subrounded GRAVEL to gray, gravelly, sandy, ! : ' ' X . : b
SILT, wel Fine sand. ' | 1 1 1 1 1 1 1 B
e ' & i i 1 s I |
" T ' ! i ! ! 1 1 1 1
(FILLY 51 6-7-7 [ S S S i 1
T 1 1 1 | 1 1 |
‘ [ ) ) I l i 1 1
1 I ! 1 1 ) ! i ' l
- [ J b 1 | | i 1 | >k
Dense 1o very dense, olive brown to olive gray, gravelly, silty, v 52 15-44 G5 v 1 ! i | ! 1 )
fine to medium SAND, moist. Fine to coarse subrounded /N 50/125mm : : : . ' : o
gravel. ”'T"'.'”."T“T":".“?“,""2
1 1 1 ] 1] ] H 1 1
1 ] 1 i 1 i 1 I 1
{ADVANCE QUTWASH) . . , \ . \ , , \ |
1 1 I 1 1 1 1 i 1
1 1 1 [} 1 1 1 1 1
} I I ! i 1 ! | 4
F-T-@- T TTTITTTTIETTIOR —3
v 53 4044 . o [ 1 1 1 ' 1 1 |
50/125mm Coo e
A - i 1 1 1 1 i 1 1 1 |
1 1 1 L [} 1 b H |
1 1 1 1 1 i 1 1 1
{ i 1 [} 1 1 ] i ]
L —qp - ——— =~ 7T T T T T —4
1 i i 1 1 | 1 1 ]
1 i ' 1 i I ! 1 1
1 1 1 1 1 i 1 I ]
P s
K‘ &4 5DM50mm 1 | 1 1 i ) 1 1 1
. 1 } ' ' ! ' | 1 1
__-L—-l——i——3——4——!-—1——-(——_‘.—__5
| i 1] 1 1 1 1 1) ]
! 1 1 1 1 1 1 | l
] 1 1 1 1 1 1 i [}
1 1 1 1 ] 1 I H 1 I~
i 1 1 ! | i I ! !
1 [ ! I l I 1 1
- ___J.,__J__|.4_L__L__l.__|_._L_..l_i__E
W 1 1 ! 1 1 i 1
hs5 3946 GS oo ! 3 1 ' 1 1
50/100mm 1 1 1 1 1 i 1 i 1
/N | IR 1 | I 1 [ -
| | 1 | ! | 1 I !
R 1 ' 1 I 1 |
1 { 1 1 1 [} 1 i 1
“‘T""n"'l"'F‘T"’l"'l"\“"'u" —7
[ ) ! 1 ! ) 1 i
I 1 1 I 1 1 1 i 1
) L 1 1 | ! 1 1 ! | -
’ 1 ] 1 1 i 1 1 [ -
56 50/125mm 1 1 1 1 1 1 1 [
| o 1 l 1 ) ! 1
8 _l "—-r"-1—"1--r—'r-—|"—i-—r-'1——-—B
I I 1 ) 1 ) 1 1 |
1 1 I 1 |
End of borehoie at 8,1 meters. 1 1 1 | 1 : 1 11 I1
T T D D T s
No groundwater seepage observed due fo driling method. 1 " 1' : 'l : : : :
5 --4——-—1-——1—~|———\-—-—|——|——+—-»-§———9
1 ] 1 ¥ 1 1 I 1 1
1 ! i ! ) 1 1 1 1
1 [} 1 1 H 1 1 1 H
[ I I I 1 ! ) | —
i 1 1 1 1 1 1 1 ]
i I 1 1 l i ) 1 ! L
10 1 ] 1 1 1 1 1 ] i 10
0 20 40 ] O 100
Water Content (%)
tlaste Limit |—@—— Liguid Limit
Natural Water Content
NOTE: This log of subsurface conditions applies anly at the specified location and on the date indicated
and therefore may not necessarily be indicative of ather times and/or locations. -/
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— .
DRILLING COMPANY: WSDOT LL (ON: See Figure 28 N

DRILLING METHOD: CME 55, Mud rotary DATE STARTED: 10/14/98
sp.MPL_lNG METHOD: SPT, AUTOHAMMER : DATE COMPLETED: 10444498
SURFACE ELEVATION: A3 £ maters ~ LOGGEDBY: g, Hawkins
——
0 = w .
7] w g2 & Swzndard Penetration Test —_
7 3 w2 =Z=F 8 = . ) w
B 53 o % EE e P {140 Ib. weight, 30" drop} [
2 h )
E = F = oo w g 4 Blows per 300 mm E
E 4 B wow o e = =
T o n - ] xr = o z -
s [ Lo - L 2 =
o = L = = =z 3 = e [
b5 3 DESCRIPTION % ®2 b B &
o n = ESCRIPTIO w 0 D— = (=) 0 10 20 30 &40 50 ]
o —‘ 1 S | oose to medium danse, brown, slightly silty, gravelly, fine 1o 1 ) ; ' 1 | ' 1 ) 0
A s medium SAND, maist Fine fo coarse, subrounded gravel. 'L ‘I 1 : ‘I ‘l ! ! !
A | 1 !
- FI 1 ! 1 1 ' 1 1 1 i
i 1 1 I 1 1 1
s1 B-10-10 P Pt A
__J..-‘_l_—l--_Al——-l——!—_l.—_l___!...._
l‘- I i L 1 1 I 1 1
1 | 1 | I 1 1 )
52 6-4-3 i 1 | I s ! ! i L
1 ) 1 ! 1 1 l 1 1
1 1 | l | i | 1 1
| 1 1 i 1 1 1 1 |
V_L_._‘_._l__.L—Ju—_'-_—'__‘_-.l__
1 1 3 ! 1 I I { 1
1 1 1 1 1 1 1 ) }
1 1 | 1 1 1 1 ] |
1 1 L ! I 3 1 1 1
1. 1 1 1 1 ‘- 1 1 1 1
1 ] b 1 1 1] 1] 1
33 12-13-15 G5 ) \ 1 ' | | I ' \
‘ __T__\_WI__I_—_I-—I_v—I—_I__'&_-
| 1 ) ! i 1 ) 1 1
| 1 1 1 1 1 1 1 1
1 1 ! 1 1 l ool 1
3P | Danse, ofive oray, slightly sitty, slightly gravedly, fine io coarss Lo . Lo Lo
SAND, maist. Fine to coarse, subround gravel, ’ /T S T S R T :
’ b e e T T T T T T T T T
(ADVANCE DUTWASH) | . | ! 1 i 1 | | '
1 1 1 1 1 i t 1 v ke
. g4 17-21-27 GS | 1 | i ' | 3 4 |
‘ 1 1 1 i 1 1 1 1 1
3 1 ] I 1 i 1 1 1 i
[ 1 1 ' 1 1 1 1
TR I P e A = = - —
1 1 1 L I | 1 ! 1
b 1 1 1 3 1 ] ¥ 1
_______________ e m e mm 1 ] i I 1 i 1 1 [
Dense, gray, sity SAND 1o sandy SILT, moist Fine sand. !; : 'l : ', l, 'I ’I 1[
. o & ! | ) 1 | vk,
. 55 14-18-28 __‘_.__J__I_._I._J.__‘f_l__L,__L,__
1 1 | 1 | 1 ¥ | !
1 I ! 1 1 i 1 ] 1
[ 1 1 + 1 1 ' 1
[ i 1 1 1 ) \ \
. 1 1 1 | 1 1 1 1 1
- oo l ' 1 i 1 1 1
Hard, gray, SILT, moist v oL \ , .
hr e R ] T T T T Y T T
(GLAC!OLAEUSTRINE) [ ! i ! ! ! 1 !
T 1 | 1 ! ! | o>
55  14-23-35 1 | 1 1 L | 1 ! 1
_J N T T A
| 1 1 ! 1 ) ' ! 1
Lo ot ' 1 1
End of borehale at 7.8 meters, STTaTTETI T A |
Voo 1 1 ) i 1 1 1
Noc groundwater seepage observed due to drifing method. || JI : 'I ‘I 'I 11 '1 !
1
ot I ' 1 1 1 1 1
[ i I \ 1 1 1 )
J R B S il e g
[ | i 1 1 1 1 1
) i 1 1 1 ¢ 1 1 1
1 ) 1 I 1 v i I 1
1 1 1 ) 1 1 1] 1 1
1 1 1 I l 1 1 ' )
1 ) ! 1 1 § 1 | 1
! 1 13 ] 1 [ 1 [ 1D
o} 20 40 &0 BOD 100
Water Content (%}
Plastic Limit 1——'———{ Liguid Limit
Natural Waier Content
NOTE: This log af subsuriace conditions applies only at the specified location and on the date indicated
and therefore may nol necessarily be indicative of other times and/or locations. ) J
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L,

DRIL

LING COMPANY: WSDOT

DRILLING METHOD: CME 55, Mud rotary
SAMPLING METHOR: 5PT, AUTOHAMMER

SURFACE ELEVATION:
'-______————_‘____7

ag & meters

". .TION: See Figure 2C
DATE STARTED: 10/15/38
OATE COMPLETED: 10/15/28
LOGGED BY: B. Hawkins

1
| 2 E {'ZJ 53 Standard Penetration Test =
T 5 w @ =g 2 & {140 Ib, weight, 30" &rep) 5
o © =} n E [ = ©
a = Ft =z ) w =) A Biows per 300 mm E
E L e ww w=2 £z =
T c o & B T 5 =] =
- 2 = = Z3% I o o
o 2 o < oI w2 = = w
i o 3 DESCRIPTION ww == 0 30 40 59
- - - 4]
o - Lnose, grayish brown, sligntly gravelly, fine 10 madium SAND, 1 1 1 | )
moist. Some oxidation stains noted in sampie, Fine, II Il l‘ sl al
subrounded gravel. 1 ' 1 ) \
I 1 I ] 1
{FILL) s1 123 SV SR O S
4 — ’ ) | ) 1 )
i 1 H ! i
J 1 3 1 1 |
L R L e fatoe el I v | 1 l 1 |
Medium dense, grayish brown, slightly gravelly, siity, fine fo )'( 5-2 3-5-8 i 1 ] | 1
medium SAND, moist. Oxigation stains noted throughout A ll : II |I :
27— sample. Fine, subrounced gravel. il e A -y a7
| I 1 i 1 1 ! 3
1 1 1 1 1 ! | I
1 1 1 1 ] 1 1 !
[} 1 | i 1 1 b 1
1 1 1 1 ! 4 1 [}
: I ' 1 1 | 1 [
5 \ i it Bt mub R B
5-3 7-8-11 GS ' 1 1 i 1 1
1 ] I I 1 i
A | ! | 1 1 !
1 L ) 1 1 1
1 1 1 1 1 1
1 ] i H b i
- - — F-T-So— T T T aT
4 Very dense, grayish brown, slightly silty, gravelly, fine to , | | ! \ \
coarse SAND, meist, Fine i coarse subround gravel. ' | 1 1 | )
. i 1 1 1 1 1 It
. 1 1 i i ! 1 >
{ADVANCE CUTWASH) 54 B-23-34 1 I ) | 1 1
1 i 1 1 ] 13
—4-.---—:—.—5-—4.._1.-_|__;__,¢-
5 1 1 1 1 1 !
1 1 1 1 1 1
1 | 1 { i 1
1 1 1 1 1 1
o ' 1 1 | ! 1
N 1 1 I v 1 |
i [ T R TS R Ry B
- el dmmrm e e m e m = m T S T 1 ! ! : 4 1>
e ‘Ill GP | Very dense, grayish hrown, slightly siity, sandy, fine o coarse, 5-5 234744 ll 1 : 1 II i
ll;i GM | subrounded to subangutar GRAVEL, moist. Fine {o coarse \ o Lo ‘I
b sand. 1 1 1 ! 1 1
I 1 1 1 i i
7 End of borehole al .6 meters. - Ii' - l."':"':":‘"':'"
I 1 [ 1 l
Mo groundwater seepage observed due 1o drilling method. : : \ 'l 1 :
1 1 1 1 | 1
1 H i 1 1 1
) ! ' 1 1 1
-r-ToOAT T T T B
! I 1 | 1 l
l ) 1 { 1 1
1 ' ! 1 1 1
I 1 ' 1 1 !
1 1 1 } [} I
1 i 1 1 ) }
el m b —m A === = 9
1 1 1 1 1 1
1 1 ) ] 1 1
1 1 i ) 1 i
1 ' 1 1 3 1
1] 1 1 I } !
{ 1 1 1 1 |
) \ ' 1 N ; 10
® 40 80 8D 100
Water Cantant (%)
Plastic Limit |—@——1 Liguid Limit,
) Natural Water Content
NOTE: This lag of subsurface conditicns applies onty at the specified location and on the date indicated
k and therefore may not necessarily be indicaiive of other imes and/or locations. -/
ﬂm SR 305 IMPROVEMENTS PROJECT BH-14
}MGEOSCIENCES I_NC. POULSBO, WASH‘NGTON PAGE: 1 of 1
srosEcTNO 98178 meure: A-15

BORING 58179.GPJ 12/65/98



.. - H -
DRILLING COMPANY: WSDOT L rioN; See Figure 20
DRILLING METHOD: CME 55, Mud ratary DATE STARTED: 10/15/89
gAMPLING METHOD: SPT, AUTOHAMMER nATE COMPLETED: 10/15/95
SURFACE ELEVATION: 34 * maters LOGGED BY: B, Hawiins
__,__——-—_—-—7
7] . ] '
%] i w o Standard Penetration Test
w 3 w D f; = 0 w . w
§ o o % £ E = = {140 Ib. weight, 30° drop) &
g = [ no w z A Blows per 300 mm g
E - 2 woow o e - =] =
T o @ = o = w = T
o m w0 o o . g ] = =
5 £y : £ £ &% b
w H o DESCRIPTION <2 ¥s o © B
0 Medium dense, brown, fine o medium SAND, moist. o
(FILL)
51 3-5-5
1
@ 8.2 457
Medivm dense, brown, slightly silty, fine to medium SAND, 53 5-8-11 Yl
moisi. Grades finar with depth.
(ADVANCE OUTWASH)
edium dense, oive brown, very Seavelly, Tine 1o coarse - _
SAND, moist. Fine o cearse, subroupded gravel. " sS4 111413 GS
______________________________ R 55 41-18-19
moist, ‘
@ s 1527-31
End of boreghols at 8,1 meters.
No groundwater seepage observed due to driling method.
g9
10
100
Water Content (34}
Plastic. 1imit l——-—.—-—l Liquid Limit
Natural Water Content
NOTE: This log of subsurface conditions applies only at the specified lacation and on the date indicated
. and therefore may nct necessarily be indicative of other times and/or lacations. /
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DRILLING COMPARY: WSDOT LOCATION; See Figure 2D \
DRILLING METHOD: CME 55, Mud mtary BATE STARTED: 10/12/93
SAMPLING METHOD: SPT, AUTOHAMMER DATE COMPLETED: 1D/12/98
SURFACE ELEVATION; 16 & meters LOGGED BY: B. Hawkins
0 P w .
7] w —
R ir % _ o E Standard Fenetration Test =
;,“% é g ET 2 T (140 Ib. weight, 30" drop) B
5 > = 22 ul z 4 Blows per 300 mm E
1 =
£z 8 LY Ez = E T
E o2 £ I ¢ ¢ 3
o Z B Tz wWg & 5 u
o = DESCRIPTION o o & 0 10 2n 30 40 50
- - T - g - T == 0-
S R e Loose, gray, sandy, fine o coarse, subrounded GRAVEL, 1 I ‘I : ll : 1l l‘ |
g . - - 1 1
2 D moist. ot 1 ) 1 1 i 1 ;
e o [ 1 ! o i
' i p ] 1 { 1 1 1 3
3?\5 {FILL ' 51 435 , & s 1 ' ) ! | )
" R SRS RO DRSSy R S PRy PSR S U g S
1 ? CL | Soft, grayish brown, siightly gravely, CLAY. Trace organics. M o1 o 1o o 1
1 1 | 1 i 1 1 1 !
| 1 I | } 1 1 | j
| / (RECENT ALLUVIUM) A . , ® \ . ! X -
52 1-2-2 | ) 1 ! ! 1 ) 1 1
_______________________________ | 1 b I 1 1 ] 1 !
g — O | Soft dark brown, slightly gravelly, crganic SILT, moist. -t e s il et
= ] Abundani organics, wood, | , 1 | | \ 1 \ |
1 1. | 1 1 1 1 1 1
———————— e m e m s m s s s 1 1 1 1 1 ! I 1 t -
Loose, gray, very silty, fine SAND, moist | ' 1 ' 1 1 1 | |
1 1 1 1 1 1 1 ) H
| 1 o f ) i 1 |
F T A @) TR T T T T T T —3
53 244 YF 1 I 1 1 1 1 1 1 j
] I 1 ] 1 H 1 1 I
) 1 1 1 | ' ! j 1 -
1 1 | 1 1 1 1 1 1
1 1 I 1 1 1 1 i I
1 i 1 [} ! i 1 3 t
——r e mm e e e - —m — — === mm -t —-m—--1——rFr-g5—-"—-r—~¢v-1--—4
Dense, gray, very siity, fine SAND, moist 1 I ? 1 1 t 1 1 |
1 1 1 ; 1 1 1 1 1
t 1 ! 1 1 1 1 | | L
i & 1 i t s 1 1
54 415-20 1 1 1 1 1 | ! 1 [
L ] 1 I 1 1 1 i 1
L e e e mlm =k 3 e e == = = = = = |—5§
] 1 1 1 1 I 1 1 ]
1 I 1 1 [} 1 1 1 1
] i 1 1 1 1 1 1 i
1 1 1 1 ! 1 ! 1 H I~
1 o 1 t ! 1 ! 3
1 I 1 1 i 1 1 1 1
__.L_._I_A_I__L._J,H._I_..I.__L__I.__ L &
_______________________________ [ 1 1 ! 1 T 1
Medium stiff, gray, SILT, moist N 55 44D v o Vo
‘ ot ' 1 1 i 1 1 1 -
7 oo o ) ) [
P 1 1 ) 1 1 1 1
1 | 1 1 1 1 1 ] ]
7 — i e St el s S St i el iyl
¥ 1 | 1 s 1 1 i
[ 1 [ 1 1 1 1 )
1 ) ) ) 1 H : 1 1 -
UL o o e e e e e e e e e mm e m e —i— = = — ] ' 1 1 A § | 1
pediurm dense, gray, sity, fine o medium SAND, maist W 56 4-8-20 CoT o T
| Several silt lenses. A e fmAa-~—-F-T-=-~-~—r—-7--—B
ot 1 1 i [ i )
[ 1 1 1 1 1 H 1
End of borehcie at 8.1 meters, 1 1 1 ) r 1 1 1 i L
1 [ 1 1 1 P H 1 ;
e ; 1
No groundwater seepaga observed due to driling method. 1 : , : . : : : :
et - A —I—m—F—4—A=—=—-—+ -4 - [—38
8 [ T T T S ! ! I
o 1 ! ) [ i 1
TR [ 1 1 1 i 1
- | H ! i | 1 1 1 1 B
1 1 1 ! 1 1 1 1 1
i 1 1 1 1 1 1 1 1
f i | t ' 1 { | ‘ |__10
= 0 20 40 80 80 100
Water Content (%)
Plastic Limit I—.—{‘ Liquid Limit
7 Natural Water Content
| NOTE: This Iog of subsurface candilions applies only at the specified |ocation and on the date indicated
L and therefore may rot necessarily be indicative of other times and/for locations. R )
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7 RILLING COMPANY: WSDOT L (1ON: See Figure 2D w
DRILLING METHOD: CME 55, Mud rotary DATE STARTED: 10/12/99
sAMPLlNG METHOD: SPT. AUTOHAMMER DATE COMPLETED: _10:’1 2/88
SURFACE ELEVATICH: 16 + maters LOGGED BY: B, Hawkins
et
v o ui .
w i % 5 Standard Penetration Test =
z A W % =E £ g {140 Ib. weight, 30" drop) &
- __ﬂ ﬁ > % = w % 4 Blews per 300 mm E
E o 2 wow w8 = = =
o @ — r [t 5 -
T & W oo . g | D [l
Y = 0 == =Z§g = 2 B
w - 3] < < w = E 5 . ]
B h D DESCRIPTION [0 o £ D 10 20 30 AD 50
- - T . g T - - D
E.’ Dense, grayish brown, gravelly, silty, fine to coarse SAND, ¢ 1 ! 1 1 i 1 ) 1
moist. Fine to coarse, subrounded 1o subangular gravet. ll : : : I1 : |I 1l :
1 1 | 1 1 1 i i !
(FlLL) .i ] i ] ] I A_ ! 1
H 1 1 b 1 1 1 1 1 1
N s B-18-18 R R S SO AP B | N
1 A R Lo
T 1 1 | 1 1 1
) Lo 1 1 i 1 ! I
) Vo i ) 1 i ! 1
1 1 1 1 1 1 1 I 1
T l 1 1 1 1 | |
2 Very loose, dark brown, very silty SAND, wet. Apundant L _ % - _'I_ _1_ - ‘|_ - J\. - ._ll_ _Il_ _‘1|_ _ _1| .
organics, weod fibers, present. ) Vo ) g ! \ . .
' &2 p/4somm  %F I
(RECENT ALLUWVILIM} A‘ 1 : ‘I 'I : 1| Jl : : —
1 I 1 1 1 1 1 H 1
1 I 1 1 j 1 H 1 B
s St ndll whai Sy e R R B 3
________________________________ I ! 1 ! } 1 1 1 )
Medium dense, gray, very silty, fine SAND, wet : : ‘I 1[ ‘L : 1 : ’I
P l ) 1 ) ! 1 1 B
! et ! A 4 l 1 1
1 1 1 1 i 1 1 1 I
53  7-13-11  %F e B s Rl it skl Bt 4
‘ 1 | 1 1 1 1 1 1 1
H 1 1 1 1 1 ] 1 1
1 1 ' ] 1 1 | I 1
} 1 1 1 1 1 1 1 1
i ! 1 1 1 1 i 1 )
1 ] 1 ] 3 1 1 } i
_-L.-—l-—t-—a-—-t—-A——l—_h—_L_- o
___________________ r ( i 1 1 ! 1 j 1 i
" Very soft. dy. CLAY, moist - P Y S
ery soft, dark gray, Sancy 54 D/200mm L A N
3/450mm A T A
' ! [ 1 1 1 ! 1 1 l
__J._.J-_l_iL._.L__J__l_._L_.i_._ &
R ! 1 i ] 1 ' 1
&5 AL } 1 [ T 1 { 1 1 )
! | 1 ' ) 1 ' ! '
P ) [ 1 1 1 1
" " 1 1 1 1 |
1 v i ! 1 1 ) !
______________________________ 56 258 [ JERC S UL AU DU T EpUt g T
wedium dense, gray, sandy, SILT, wet. Fine sand. : ' o : ! ll : ! :
' ) [ I ) 1 1
1 | | 1 1 | 1 1 ) -
End of borehole at 7.2 meters, !I : ll : : II : |I 1|
o Bt 1 1 1 1] 1 I } [}
No groundwaler seepage observed due to drilling method. et st aiiu s Etid el et B — 8
Voo, [ 1 i 1 1
1 o [ { 1 1 1
I | o 1 1 1 1 1 |
1 ) ) [ I ! 1 1
{ 1 i 1 1 1 1 1 1
I ) 1 ) 1 1 1 1 )
R S F il i Sl Bl
T N 1 1 H 1 1 1
1 ) [ 1 1 1 1 i
Lo 1 1 ! 1 1 | 1
| 1 1 t | ! ! | 1 I~
\ t ' 1 1 1 ! | L J
1 1 ! 1 1 ! ] 1 1 L
1 ] 1 1 1 1 L] 1 10
0 20 40 60 B0 100
Water Cantent (%)
Plastic Limit —@—1 Liquid Limit
Natural Water Content
NOTE: This log of subsurface conditians applies only at the specified location and on the date indicated
and therefore may not necessarily be indicative of other imes and/oy |lecations. X /
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DRILLING COMPARY: WSDOT

pRILLING METHOD: CME 55, Mud ratary
SAMPLING METHOD: SPT, AUTOHAMMER

SURFACE ELEVATICN: 13 * metars
-____—l——'-__—_—_

L

{1OM: Ses Figure 2D

DATE STARTED: 10/15/58
DATE COMPLETED: 10/15/98
LOGGED BY: B. Hawkins

e

ud
o = 5] T Standard Penetration Test =
= 3 w % = ’E“ A (140 Ik weight, 20" drop) B
+ o C = 2 = w % A Blows per 300 mm E
E 3 3 wow We o £ e
et 2 @ [FH - 2 ol o I~
= = = =z £ T
B 2 B =2 T2 B 5 w
w5 3 DESCRIPTION w e =& © o 10 20 30 ap 50
. - T T T - T T v}
o Mredium stift, dark brown, gravely LAY, wet. Fine, T
subrounded gravel, ; T | . \ \ )
1 [ I ) ! 1
{RECENT ALLUVIUM) 'l “. || ln : : : :
. 5-1 3-4-4 [ O T T S
[ | | i 1 l
! A [ | I 1 ' I
[ I T 1 1 1
______________________________ . & 1 ) l | 1 I I
Lonse to medium dense, dark gray, Very silty, fine to medium l sz 133 GS : v : : Lo
SAND, moist, Some organicspresent. N b ode e L4 _L_d__
yoob ! ] ]
[ Pl 1 1 1
1 1 i | | 1 1
N | | i 1
1 ] i 1 1 1 I
[ I 1 1 ! !
] [} 1 1 1 1 1
-- 777 1 .'L“’_T'T'"l_”l_"l_“'l"
53 455 1 1 ! 1 1 ' { !
‘ [ T B I I ) !
/N e T S T 1
R T B | I $ I I
[ T B 1 ! i |
oo ) I ! ! |
"i__l-_T-_‘l'_'_!_"l_'T—'f*-
1 ! 1 1 1 1 1 1
| l 1 1 1 1
[ T T T o !
2 ! [ \ 1 1 &
Very dense, grayish brown, very siity, fing o medium SAND, N 54 16-22-25 %F o - Lo ;
moist. ‘ e mfm m b= A — i = b= =
1 1 1 1 1 1 )] 1
{ADVANCE OUTWAEH) I| || 'I ‘I : : : :
b [} ] 1 1 ! 1 1
[ S S 1 [
[ | l I I ' 1
[ Y TR SR (PSR DUV S S
» i 1 i § 1 ! !
55 152332 1 1 1 [ 1 1 1 1
N [ I 1 1 !
A P R R T [ S S
[ Lo 1 I !
ot ! I ! i
v 1 i I | '
“T T e ehaiatdl iy it M R
[ T S | I 1 1 !
] 1 1. 1 1 1 1 I 1
T B [ ! l ] }
' | ! 1 | ! i i 1 !
S-6 18-26-30 1 i | 1 1 ( ' | 1
! 1 ! ! 1 ! 1 1 1 1
s it s nitie Sl Rl I B
[ T N R 1 i i l
[ T R | | | I 1
End of borahole at 8.1 meters, 1 1 1 1 1 | 1 1 1
[ T 1t ! |
- [ TS T B [ ! !
No groundwater seepage cbserved due o drilling method. L N T
el —m ok — A = g
o [ | [ 1 :
[ T S [ I !
[ T T N | 1 ' I i
[ S T | | I ) 1
A T 1 1 I !
| 1T 1 4 | 1 1 1
i 1 L] 1 1 1 L] 1 i 10
D 20 40 B0 BD 100
Water Contgnt (%) '
Plastic Limit }——@——1 liguid Limit
) Natural Water Content
NOTE; This log of subsurface condilions applies only at the specified location and on the date indicated
and fherefore may nol necessarily be indicative of gther imes and/or \ocations. _/)
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TION: See Figure 2D

DATE STARTED: 191 9/99

Le

wsDOT

DRILLING COMPANY:
DRILLING METHOD:

CME 55, Mud rotary

DATE COMPLETED: 101 /88

LOGGED BY; B. Hawkins

SPT, AUTOHAMMER

SAMPLING METHOD:
SURFACE ELEVATION:

12 * meters
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/ DRILLING COMPANY: WSDOT

DRILLING METHOD: CME 45, Mud rotary
SAMPLING METHOD: SPT, AUTOHAMMER

SURFACE ELEVATION: 12 £ meters

t1. .ATION, See Figure 2D
DATE STARTED: 10/28/88
DATE COMPLETEL: 10/28/89
LOGGED BY: B. Hawkins

g S
2 o w )
7 i &) o Standard Penetration Test —_
s il w & z =~ tn E . "
[ o a g = E = = (140 Ib. weight, 30" drop) =
()
E g i: = uﬂa 2 E % A Blows per 300 mm E'
= 3 b vy B = 3 T
I 0 " oL o A wl & [~
= =z O = = = % - = o
h 3': 2] < <L uw = = ] 1l
wooz 5 DESCRIPTION ww oL O 8 10 20 a0 40 50 -
_ — - - - . . - —0
0 Tj ML | Soft, brown and gray, fine sandy, SiLT, moist. Abundant [ I 1 | 1 | \ i i
arganicsiwoad fragments. | : . : : : o :
- i ) 1 L 1 | 1 | 1 B
(RECENT ALLUVIUM) A " .'I : : 1| : : ’1
5-1 2-2-2 I T T VI S S | N
1= 1 1 L ! 1 ! ! ! 1
[ 1 Lo l I i )
o ! I 1 i ' 1 |
R 1 ST T @ A n
ML | stfl, gray, sandy, SILT, moist. Oxidation stains in sample, 5-2 3-7-13 [ 1L : 1 | ' | |
; . . o 1 1 I 1 !
Fine sand. IR S AR S S VN A SRR § W
2-—— Vo | 1 1 \ 1 1 1 2
[ 1 4 l 1 | 1
[ 1 [ | 1 1 I
ot [ 1 1 | 1 1 -
N . 1 1 ! 1 1 1 } 1 1
- - [ 1 1 1 1 1 1 1
Dense, gray, slightly silty, fine 1o medium SAND, moist. | | i ) | 1 \ 1 ;
55 1 . “T.”‘l_'l—_l"_l__l_"l__l'_,ﬁ"‘—3
- 7-25-17 ) | | 1
(ADVANEE QUTWASH) m R
o 1 [ ) ! 1 ! L
7 ML | Hard, dark gray, very sandy, SILT, moist. Fine sand. ’L : ‘I : : : ’I : i
[ [ I 1 I 1
4— [GLAC!OLACUSTRINE) Rt R b il S e i A M
[ 1 ol i 1 1 1
1 1o 1 1 1 1 1
[ 1 Lo 1 1 1 l N
A 1 1 W 1 1 1 i ! |
5S4 422027 %F \ | 1 1 1 1 i 1 1
1 1 L ] 1 ] 3 I 3
J L et e A el e =+ == == — b= &4 = = +—3
5 = | 1 1 b | ' 1 1 |
1 1 1 1 1 1 1 1 1
End of borehole at 5.0 mefers, ) | ! ! 1 4 | 1 )
- . 1 I T 1 1 1 1 1 1 r
Na groundwater s=epage abserved due to driling method. : : | ! 'l : | 1 !
TP A IS TN NP R DU RSV HpUpE S |} S}
£ i 1 b 1 1 1 1 ] 1
Lo [ 1 1 1 1 !
[ ) ) 1 i \ i 1
n Voot 1 1 : 1 1 1 ! o
[ i I ) 1 1 i
b [ 1 I l I |
o ot 1 ] i 1 )
7 — S s Bttt e e e e
[ P 1 i H 1 '
1 1 1 1 1 . 1 1 1 |
o 1t 1 1 j 1 1 -
T i ! ! 1 ! 1 H 1 1
[ | ) I l | 1 '
Lo [ 1 l ! ) 1
B — L -gt-a---r=7-m~-rr-r-71-78
1 i | 1 ! [ 1
T | [ 1 t I 1
L | 1 1 1 1 1 1 1 _
- [ [ ] ! i 1 1
[ 1 | 1 | 1 I ]
I [ 1 ' I 1
| et A m e m bk m = == — = 4 =~ |—§
g [ [ 1 1 } ! l
[ o 1 1 1 I )
[ T T S | 1 i : 1
- i | i 1 | | i 1 i -
[ o 1 1 1 1 |
oo [ 1 1 1 1 1
19 — Ll ! Ll ! 1 1 [l 1 I} — 10
o 20 . 4D &0 20 100
Water Content (%)
Flastic Limit |—@®——] Liquid Limit
Natural Water Content
NOTE: This log of subsurface conditions applies anly at the specified location and on the date indicaled
and therefore may not necessarily be indicative of other times and/or locations. v,
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f’DRLLLlNG COMPANY: WSDOT L. ~TION: See Figure 2E w
DRILLING METHOR: CME 35, Mud rotary DATE STARTED: 10/20/29
SAMPLING METHOD: SPT, AUTOHAMMER DATE COMPLETED: 10/20/98
SURFACE ELEVATION: 10 £ meters LOGGED BY: 8. Hawkins
i
[ o w .
] —
. tg L E._:J . " E Standarg Penetration Test -
a o & 2 £E B s {140 tb. weight, 30" drap) B
‘E g ?—- = ;—2 2 LIE % 4 Blows per 300 mm E
s 2 o Wy owe e = I
T ) [T -8 w 2 [
e = O = = Z 3 T o o
5Of g =2 B2 5 B b
o [3,] > DESCRIPTION 2] o = o 10 a0 a0 40 50
o —l T ML | Very sofl, brown {o black, sandy, SILT, wet. Fineto rmedium } 1 ] 1 i 1 1 | ]
sand. Trace oroanics. : : : X : " : : :
- 1 L i 1 1 | b 1 i n
(RECENT ALLUVIUM) " gt i 1 1 1 1
‘ 5-1 1-1/300mm poob Tt
_._J.__I.——l—-—l___L....-J.—_I_—L._..l_u.._1
1 1 1 1 1 1 1 1 ]
———————————————————————————————— 1 | 1 1 1 1 1 1 )
Medium dense, grayish brown, slightly silty, very gravelly, fine s. o Lo f | | |
i d . ! [ " 1 1 } [ '
to coarsa SAND, web Fine to coarse, subroun gravel a2 5713 | | | l | | ! | |
} | i I [ i 1 1 1
| oL L
i [ 1 ] 1 1 1 ] 2
] ] 1 1 i -1 1 i 1
[ ) 1 1 1 1 [
[ 1 1 1 1 i 1 1 —
H [} 1 1 1 1 1 I 1
| [ [ ' ! 1 1
1 ] I 1 L I ] L I
"Tl'l'"l"‘r“n“n“‘F'T‘TE;‘n_?’
Very dense, grayish brown, slightly gravelly, silty, fine to 5-338-50/125mm i 1 1 1 [ 1 1 1 1
coarse SAND, moist. Fine, subrounded gravel. A : : : 1 : : : : !: ]
1 ) 1 1 H 1 ] 1 1
(ADVANCE OUTWASH) ll : : : : : : : :
- — = - - T T T T T — 4
] 1 ! 1 1 i 1 1 1
[T i [ ' ! P 1
] H ! 1 1 1 1 1 I
& 1 1t ) ! 1 1 >i—
m 5-439-50/100mm 1 1 ! | 1 | ] | i
| T 1 1 1 1 ! 1
L A mlm = d e ed = — e = — 4 = = |—§
) 1 1 l ' 1 1 |
i 1 1 | i i T 1 1
End of borehale at 5.0 meters. i | 1 1 1 1 1 1 1
i ) [ | ! | t 1 1 1 =
No grouncwater shsarved due to érilling method. v b o b
IR S TN SRS NP PUNPIN Uy EpU R ) S
& — o 1 } | 1 1 1
' 1 1 [ ) 1 )
1 P 1 ] 1 1 1 1
2 N I I | i ) 1 -
[ I i 1 | 1 1
[ 1 ) 1 1 I 1 !
T 1 | ' 1 ! )
7 — _"T"_l—_l_"l__'?__l_"x__T'__:_"'_7
. [ 1 1 H 1 1 1 ;
1 [} | ! 1 1 1 i |
[ i | 1 t I 1 ) -
~ | t ! | 1 1 § ' \
} { I I ! 1 1 1 1
1 [ | 1 | l 1 1
B— e et it alinlls Sy Bt bl mibenlie Sl pul
1 1 1 ! i ! ! 1
| 1 1 | | 1 1 1 | 1
| I I 1 3 I 1 1 1 L
i 1 T ! ! 1 |
| [ l 1 1 I ( 1 1
[ ! I P i ] 1
5 —| L A —je bk —t = A= == = k=4 — | —5
| 1 ! 1 [ 1 1 ! H 1
‘ o [ 1 1 1 1 )
| [T S T T S R R R
- 1 | 1 1 1 3 1 1 1 [
TR l 1 1 1 1 1 1
v 1 t 1 1 ) 1 '
! 10— 1 . 1 ] ! ' : 1 ' L 40
D, 20 40 80 80 100
i Water Content (%)
. Plastic Limit |——@——] Liquid Limit
4 ' Watural Water Content
| | -
' NOTE: This Ing of subsurface candifians applies only at the specified location and on the dale indicated
and therefare may not necessarily be indicative of other {imes and/or locations. W,
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DRILLING COMPANY. WSDOT
DRILLING METHOD: CME B350, HSA
5AMPLING METHOD: SPT, AUTOHAMMER

L. I0ON: See Figure ZE w
DATE STARTED: 10/28/99
bATE COMPLETED: 10/2B/89

SURFAGE ELEVATION: 9 = meers LOGGED BY: B. Hawkins
i e e S
v o u ‘
w o % 5 Standard Penetration Test —
- 5 w 2 <E w = . . n
w o = = = x (140 Ib. weight, 30" drop) [}
i = t = w E o e -
[0 = = e w a A Blows per 300 mm E
£ 4 o wow w2 = =
=~ D tn i Q) r = o T
T s L o .o W 2 =
= oD a = = = g x Q o
5 £ @8 ==z Wz [ & o
=] w2 DESCRIPTION - o O 0 4 10 20 10 40 50 B
o - . T - - - - i 0
Loose, dark brown, silty, fine to medium SAND, wel. | ! 1 | i 1 i | | r
Abundant erganics present. ! | b - : : :
o I 1 1 I 1 1 1 r
o ! 1 1 1 ! 1
(FILL) 51 - A 0
i - - - L b e e — e nd e e e b
i Very dense, grayish brown, slightly silty, gravelly, fine 10 | \ | I \ | \ \ \ L
i AT medium SAND, molst. Fine to coarse, subround gravel. G2  28-49-40 & 1 1 1 1 | i |
{ADVANCE DUTWASH) e N =
o e e m e — e mm e — e = — = T = T T T T & ! ! 1 1 1 1 (-5 N
“Very dense, brown and gray taminated, sity, gravelly, fine to 53 7-32-45 < ! " ! i ol : ! !
9 coarse SAND, moist. Fine, subround gravel, M il et S T T T T2
AN | I 1 ! 1 ) !
| i I ) 1 1 l
! [ 1 ! 1 1 ! ! -
[ 1 ) I 1 ! 1
| 1 4 i i I |
o) o ' ! | \
“T'"\":"“T‘T'"l_'l"T"TBﬂL—3
/| 5-420-50/125mm S T N
[ | L 1 : 1 !
‘ ' 1 l 1 | | | L
o 1 ! 1 1 | ! 1
Voo 1 1 1 1 I 1
Voo 1 | 1 ] 4 | i
'_T_"'_l__r"'l'__l__lﬁ‘-r"'I*_ —4
| 1 1 1 Vot 1
1o ! 1 ! 1 | 1 }
[ | 1 I ! ! ! 1
[ 1 1 1 ! ! |l
S5 50/150mm 1 i 1 1 i | | | 1
J ) [ 1 | 1 1 ' 1 i
[ T T S N i aate )
[ 1 ) 1 | i l ;
[ | TR 1 ! j l
End of berehole al 5.0 meters. 1 ! 1 ; ) 1 1 1 1
- R [ 1 [ ! 1 ' | 1 r
Groundwater measured at = depth of 2 metess, during drilling. " ‘l o Lo ) o
[N PR DN VU Y R PR R PP A i S
& (R | ! 1 | 1 1 1 i
TR 3 ! ) 1 5 ) l
o 1 [ i 1 I )
| v l ! l 1 ! I 1
o 1 1 i I l 1 1
Lo | oot ! ) 1 1
[ 1 [ | 1 I | i
7 — ‘T"|":“‘T'Th"|"'|":"‘_z""7
1 i [ L } I 1
o 1 [ I | | |
[ 1 ) 1 | ) l ' -
= i 1 | ! 1 1 | 1 |
Lo o3 I 1 1 1
[ 1 1 1 1 i 1
a— L _f-q--——-r-T--—-r-5-[8
[ . i H 1 1 I l
[T | I | ! 1 1 \
Voo 1 i 1 1 | i ! L
[ ! | 1 | 1 1
S| i 1 1 H 1 V
[ 1 1 1 1 1 1
s | b e mlm A — e =l = e = g
[ | 1 H 1 1 ! |
o | | l 1 1 ! I
ot 1 ! 1 ! 1 1
! 1 1 1 ! i 1 3 1 -
[ | I 1 1 | l |
oo H ' ! [ 1 1
o 1 ] 1 | 1 1 1 1 1 - 10
! 0 20 40 &0 80 100
Water Content (%)
Plastic Limit }—&—] Liguid Limit
Natural Water Centent
NOTE: This log of subsurface cenditions applies enly at the specified Jacation and o the date indicated
k and therefore may nol necessarily be indicative of ather times and/or locations. - J
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{ BRILLING COMPANY: WSDOT LOGATION: Ses Figura 2D
DRILLING METHOD: CME 55, Mud rotary DATE STARTED: 10/12/92
SAMPLING METHOD: SPT, AUTOHAMMER DATE COMPLETED: 1.0.'12!59
SURFACE ELEVATION: 17 & meters LOGGED BY: B, Hawkins
w
g 5 Lz> 5 Standard Penetration Test —
— —_— E
[ al o 2 ZE &2 L (140 Ib. weight, 30" drop) o
2 © > n E w )
[ e F = B o L’_I_J % 4 Blaws per 300 mm E
£ 2 & wowo w2 Z =
T o oo 5 | =] =
= 2 n = = Z = . O B
& E % = < w e = e L
wooozZo8 DESCRIPTION v B ol O U, 10 20 3o 40 s 2
- - T T T 5 T g 0
. )_‘ h~ | Gp | \a-mm asphait. / 1 1 wl I‘ : L :I | ! r
a B Lopse, brown, sandy, fine to coarse, subrounded 1o 'l \ | . \ | | : i
- )o o subangular SRAVEL, maist. Fine to coarse sand. P Lo 1 \ . ; . -
i 1 1 1 i | H 1 1 |
aO { (F L 51 2.3-3 ® :“ 1 3 ! 1 t 1 1 I
N " . T R iy SR R R N it B
4 — // CL | Very soft to soft, gray, sandy, CLAY, maist. Fine mediumn AT
/ sand. Some organicsiwond fragments. 52 111 F : :! .: II 1| 1 i |
i ! ! 1
- ! 1 1 | | | 1 1 i i I~
/ {RECENT ALLUVIUM) R T T T T T
/ [ 1 ¢ 1 1 1 i |
[ H S MU S TR DU S WS R, S
2 — / A [ ) i 1 2
Voo l 1 [ 1 1 1
o | 1 | 1 ! 1 1
- % [ o 1 | 1 1 1 -
o [ 1 1 | 1 1
"; e e e m e m e m e m e — e m = T T T T | ® 1 A 1 1 ! 1
= fine to medium SAND, moist @ 53 75818 T | Vo 5
‘i it et it E Er S i H
1 1 I 1 1 1 1 i 1
| | o 1 | I i
1 ! 1 ! 1 t 1 N | -
T I ) 4 1 1 1 1
o [ | ) 1 1 1
[ 1 1 | l ' 1 j
b - g~ —r—-7 - A" T T —4
b 1 1 1 1 1 | t I
I | 1 [ | w
S-4&  11-18-23 %F 1 1 1 | 1 i i | '
1 | 1 1 1 1 i 1 1 B
i | ! ! i 1 [ 1 3
1 1 | 1 ! 1 3 1 1
| el A== =k =4~ —5
] 3 1 [} 1 1 1 1 1
1 1 1 1 H 1 1 i ]
1 1 1 ! 1 1 1 1 1
~ e m e e e mmm == mm T T T T v 1 I ! 1 1 1 H -
ML | Stf, very dark gray, sandy SiLT, moist. Fine to medium \ N ) \ \ 1 ' \ |
sand 0 T U ot 1 ! |
) N 5-5 747 %F Lol d-d_a_L-a_dlg
g~ A 1 1 i 1 1 ! ! 1 1
] 1 1 1 i 1 [} 1 1
i i 1 1 1 1 1 i i
o [ 1 | 1 l ) 1 1 -
. ! 1 1 | i 1 i
1 1 | § H 1 | 1 1
1 ] ot _a_d [ R R I
- I R i Tt e S B 7
Dense, gray to grayish-brown, silty, fine to medium SAND, \ !. ' | | N y i |
wet. . 1 I 1 ) 1 1 1
56 12-17-23 -
(ADVANCE OUTWASH) m R Vo
ot [ 1 1 1 1 1
[ 1 1 i i 1 1 )
8 — beg-2-~-7-7-a=-=i—-r-a3-"| 8B
End of borehole at 7.8 meters. | : | | I I 1 \ |
. o [ 1 i 1 1 1
4 No groundwater seepage observed due to griling methnd. : : '1 : : : ‘ : ‘I : -
1 1 1 1 1 1 I ) '
[ ) I 1 i 1 1 1
g — B B s bt S B
S B | 1 1 1 1 |
[ 1 1 | 1 IR 1
[ [ 1 1 1 1 1
=] ) 1 ! | ! 4 1 i 1 T
o [ 1 1 I 1 )
[ 1 1 1 1 1 1 1
| ' 1 E ! : 1 1 b L—1Dp
10— ) 20 40 &0 80 100
Water Content (%)
Plastic Limit }——@-—1 Liquid Limit
. Natural Water Content
NOTE: This log of subsurface conditions applies only at the specified location and on the date indicated
and therefore may not necessarily be indicative of other fimes and/or locations. - J
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DRiLLlNG COMPARNY WSDOT
DRILL!NG METHOD: CME 55, Mud rotary
SAMPLING METHOD: SPT, AUTOHAMMER

Lo . ..fION: See Figure 2B
DATE STARTED: 10/13/95
DATE COMPLETED: 10/13/29

SURFACE ELEVATION: 41 & meters LOGGED BY: M. Byers
,._———‘-___7
@ w4 .
0 W % E Standard Fenetration Test -
— . =) -~ \ @
Q) g W % E E E = (340 Ib. weight, 30" drop} %
3 = ﬁ =z oo w = A Blows per 300 rm E
E _ o wow ms £ ' =
T 5 2 77 =% & 3 =
] - ¢ D e
B = g = = z g T 2 &
w >~ w o L w = 55 5 ra)
=t o DESCRIFTION [ ] o2 0 10 20 30 40 50 :
0 ’ﬁksPHALT / R B T | 1 | | I |_-
; Wediumn dense, brown 1b gray, sity, ine to mediun SAND, Lo Lo :
wet Trace fine io coarse, subrounded gravel. Grades finer . ) | . \ v ; ) -
with depth, some oxide stains. . ' : ® 1 :A ll : lL lI ll :]
A 51 4512 T S S SRR A | E
(FILL} [ ) 1 1 1 1 1 1
] 1 } ! | 1 ' i
] ‘ 3 A‘ 1 i 1 1 1 1
I iR 1 1 ! 3 1 1 1 1 =
SM | Medium dense, oray, silty, fine to medium SAND, wet. Trace " sz 771 Lo 1 1 | 1 1 1 1
fine to coarse, subrounded gravel. Grades finerwith depih, : ‘I : '1 : 1| : : ' -
CEAr slight oxide stains. -_T—_I_—I_HI_—T__IP_I__I_M_lﬁ__“2
I 8P | Dense, dark gray, slightly silty, very _gravelly, fine to coarse \I !I 'L .‘: : !1 1| : :
SAND, maist. Fine to coarse subrounded gravel. Large piece ) 1 1 1 1 1 ' i 1 —
of gravel broken in sampier tip, ‘I : : : : '[ ’I : 1]
1 1 1 ] 1 1 i 1 1
(ADVANCEOUTWASH) "".'"lﬁ_l—_l'__l'_l'*l_'T‘“ijﬁ_' 3
B v 53 182721 B8 1 1 1 1 1 ! 1 1 :
| i L 1 1 ] + 1 1
A | | 1 1 1 | ) 1 1
o 1 i 1 I 1 1 |
! 1 1 ! ! 1 i 1 3
i | b ) ] 1 1 1 1
it menl adbadis Sl Benfinh it EERC R 4
1 1 | i [} 1 L i 1
I (. : I 1 1 1 )
Vot I 1 1 ) ! ! !
- ) i @) 1 P 1 ! ! (-2
54 25-36-4B ' 1 1 1 ! 1 \ 1 |
b b 1 1 1 1 1 ) 1
T S ey IR A R i e e 5
1 I 1 1 1 i 1 1 §
| 1 ] i l 1 1 1 1
End of borehole at 5.0 meters. | ! | 1 [ 1 1 1 |
— [} 1 1 | 1 1 1 1 1
No groundwater observed due ta drilling method. 1| ! L | : I| : ! 'I
R A SN NN PN R pty MR S St
& i 1 { 1 1 | ! ! 1
oo 1 [ ' 1 1 1
[ 1 ) 1 1 | 1 1
| 1 1 1 1 1 1 ! 1 —
o i l 1 ! 3 ! 1
{ 1 | I 1 ! 1 1 1
| [ i | 1 1 1 '
7 "T"T"L"'T“T_'F_m"'\"‘l"'“7
[ 1 ) l 1 | 1 '
) [ 1 | I 1 1 1
| 1 1 1 1 i 1 3 1 f—
7 1 1 1 [ 1 [ 1 1 1
1 | 1 I 1 t 1 1 1
1 [ i ' ! 1 y )
& — ““T""I"‘I”_T'_'I"'_l_"I_".T'“'T'"—B_
T 1 1 j i ! 1
1 oy 1 l 1 ! ¥
oo l i 1 1 1 1 B
-1 v 1 1 | 1 ; 1 )
1 | 1 I 1 I I
! ' [ 1 1 1 i 1 1 1
g — T st sl ol T B a5
I S 1 | 1 I 1 l
oo 1 1 ) ) ¥ )
| I 1 ] 1 ! 1 1 1
- b1 1 1 1 ) 1 1 i~ }
H 1 i i 4 | 1 H L)
[ 1 1 l 1 I 1 1 L
__I 1 1 ) L] ] 1 1 1 1 1D
e a 20 40 60. 80 100
Water Content {%)
Plastic Limit |—@-—] Liquid Limit
Natural Vvater Content
NOTE: This log of subsurface conditions applies oniy at the specified |ccation and on the date indicated
and therefore may not necessarily be indicative of other times and/or locations. _/J
ﬂ\!"ﬁ! SR 305 IMPROVEMENTS PROJECT BH-24
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SRILLING COMPANY: WSDOT (. ION: See Figurs 2C ™
DRILLING METHOD: CME 850, H5A DATE STARTED: .11/3/9%
SAMPLING METHOD: SPT, AUTOHAMMER .DATE COMPLETED: 11/3/89
SURFACE ELEVATION: a7 £ meters LOGGED BY: B. Hawkins
w
0 i = o Standard Penetration Test —
n 5 w2 Zg o@» £ : @
g ] o g = E = = (140 Ib, weight, 30" drop) B
w = r = % = w 2 4 Blows per 300 mm g
E o wow =, = =] =
x g @ ! =4 T 5 = Z T
= m [Ze} o o A g L B =
I~ = 0 = = z & T o
BOs @ =2 wf §F 5 L
o i 2 DESCRIPTION 0w L. = D 10 20 18] 40 50
T T g T - - —D
o i 8P Medium dense, brown, siightly sitty, gravelly, fine to medium 1 i | ' 3 i | 1 i
: 5N | SAND, moisl. Fine to coarse, subrounded gravel. ?l ll : wl : : : : :
Organicsiweod fragments throughout sampie. | ) , | | \ . . | =
] L] i ] 1 1 1 1 3
(FILL) S1 248 (@A
,_-L_-—'——\—_l’-p.-k-—l__l_...l___‘_.- _4]
A‘ 3 1 [} b 1 1 I 1 ]
1 o 1 1 | 1 i 1
1 1 | 1 I l 1 ) 1
1® ! 1A 1 1 1 1 ) -
h 52 B-9-8 1 b 1 ! ! I b l
| I ) 1 I 1 1 I |
JENN TR U R RS R I Ry IR S )
_______________________________ | [ I 1 | 1 ] | 2
Medium dense, brown to dark gray, slightly silty, gravely, fine : 1 : : : |1 :I : 1]
s medium SAND, moist. Fine te coarss, subrounded gravel, 1 1 i I ) 1 1 ) | |~
. | 1 1 1 1 1 ] 1 1
Some arganies/wood fragments. s | A 1 V 1 1 J
53 3-8-6 1 | | 1 1 H H } 1
‘ e e el il el M Bl il e St l ma
] | I i } i 1 ! i
! 1 1 1 1 1 1 i 1
1 I I I | 1 1 1 I -
1 i [} 1 [ i 1 1 1
1 1 1 1 i i 1 1 1
] i | 1 t 1 i 1 ! 4
Loose to medium dense, brown and gray. sitty, gravelly, fine AT _: : |r T _: : 1_ -TI
t Fi , subrounded gravel. i i | 1 i i i 1 1
SAND, wet Fine io coarse, s g S4A 221 E | | ! ! | ! ! ! ! i
i | | ! 1 ¥ 1 ] 1
[RECENT ALLUVIUM] 1 L VoA 1 1 1 I
548  1-B-15 %F 1 1 ! ' 1 1 1 f I
R R S e DI ER U
1 1 1 1 1 1 1 1 |
1 1 1 ! 1 Y 1 1 !
1 1 1 [} 1 1 | I 1
1 [ 1 I I 1 1 1 1 B
] 1 1 1 1 ! ] 1 1
| 1 | 1 i l | 1 I
Very dense, dark yellowish brown, slightly silty, very sandy, T N SO N SV S S I - &
fine to coarse, subrounded 1o subangular GRAVEL, wet. Fine N §-5 146338 G5 :1 ! v o bt
{0 coarse sand, A | 1 i | 1 1 1 1 1
(ADVANCE DUTWASH) ' | | | i | ! 1 1 1 -
I 1 1 1 1 1 ! ! j
Vary dense, brown, gravell, fine o coarse SAND, wet. Fine Lot
1o coarse, subrounded gravel. . R s Itttk st et Tt il ey Bt
| | l I i ! ! ) I
® | o ! ! ! | 5]
56 8-37 i i 1 - 1 1 1 ! 1 -
A 50/100mm 1 1 1 1 1 i ) 1 1
. ) | 1 [ ' l 1 |
1 i { 1 1 H 3 1 ] 8
— =g =—m-=-r—T-°a--"~ r-T777
B End of borehole at 7.8 meters. T .-'l : I,— . _,I : !‘- 'Ir
) 1 ! 1 | 1 1 1 )
o Groundwater sespage observed at 4.4 meters at ime of : 1| : il tl ; : : : L
driliing. 1 1 1 ! 1 1 1 H 1
[ 1 I 1 i I 3 |
o — L e A mim — A = Al =+ — % — —| =0
1 1 | I ) ) ' I |
1 | l 1 | 1 1 ) '
1 | 1 1 1 1 1 ! 1
A 1 ) 1 | | | 1 i i B
1 1 1 ! R H 1 | H .
1 1 1 | 1 [} 1 1 1
J L] L] ] L] ! . k) 1 | L 1D
10 D 20 " 4D a0 80 100
Water Content (%)
Plastic Limit }—@—— Liquid Limit
Natural Water Content :
NOTE: This log of subsurface conditions applies only at the specified location and on the date indicated
k and therefare may not necessarily be indicative of other times and/or locations. . - /
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[RILLING COMPANY: WSDOT

DRILLING METHOD: CME 55, Mud rotary
SAMPLING METHOD: SPT, AUTOHAMMER

SURFACE ELEVATION: 31 = meters

LL...TION: Sse Figure 2C
DATE STARTED: 10/20/93
DATE COMPLETED: 10/20/98
LOGGED BY: M. Byers

e
| 0 e u X
| n ui e E Sizndard Peneiration Test —
i ) W @ Z= o . . &
e B # = = E o . {140 lb. weight, 30" drop) I
° O [ 2o | 2 A Blows per 300 mm E
E _ o wow e I g =
T 5 @ o R r = o e T
] o o - B o =
£ Z O % g =T ¢ o
i £ 5 £ o w2 = o L
o n 2 DESCRIFTION wow L= ] (] 10 o0 a0 40 50 o
- - - T : T 0
@ -] SM | Very loose, grayish brown, silty, gravelly, fine to medium 1 [ i | ( I
SAND, wel Fine 1o coarse, subrounded gravel. : lx ’I : : : ll
: i i 1 ; 1 1 r
(FILL) ! 1 ! 1 i ! 1
§-1 1-1/300mm N
—-—l—-—l——A—.-J—.-L—_L—_l__,_t]
) j 1 [ ! [ 1 i
1 1 ! I i ) | |
| I I 1 ! ! 1 i
® A ! H | 1 | ' =
52 2-1-13 1 1 ' 1 | i 1 1
1 I 1 1 1 1 1 1
.J__T___L__'..._i_._l_Hl_.__‘__
] 1 ] 1 | I 11 1 2
1 ! 1 I 1 1 1 1
Dense, dark oray, very sandy, fine to coarse, subrounded 'l ' : 'I ‘I : : : B
GRAVEL, wet. Fine to coarse sand. 1 1 1 1 | 1 | !
1 1 1 1 1 b ] 1
(ADVANGE DUTWASH) B i h"SE R | e
5.4 1621-20 (5 1 ) 1 1 1 ' | 1
1 1 1 1 1 1 1 1
1 1 1 [} 1 ] ] 1
1 1 1 ' 1 1 1 ]
I 1 i ] [} 1 1 1
. ! 1 [ i ) 1 !
——————————————————————— Seduieiietiuinle B Al it il i St e
Very dense, dark yeliowish 0 reddish brown (oxide), silty, fine _‘l j r T —', : 1— "':
SAND, moist to wet. One 2 5-cm thick gray silty layer. | 1 1 1 1 1 Lot
1 i t ! i 1 1 1
1 IR 1 1 I I ="
hA 54 18-22-28 ! [ 1 1 1 l
1 ] 1 1 1 1 1 i
_r_.-1—_:-—-L_—¢——|—«t-—-1 - =}—5
1 1 1 1 1 i H 1
______________ 1 [} 1 1 1 i 1 1
Grades top to bottom from dense, gray, silty, fine 1o rnsdium \, !I =| : : 'l : : -
SAND, to hard, gray, sandy SILT, wet. Fine sand at bottom of ) ) | 1 1 ' i \
1 1 ! i I 1 1 !
&5 ,__J__I__L._.J._,_I___I“,_L__[___6
» ! i ! W 1 |
N 55 11-13-1B i ! 1 1 ) 1 1 1
1 1 [ i ! 1 |
N 1 v 1 1o ! !
I 1 | ! i | \ 1
1 1 [ 1 I 1 !
-End of borehole at 6.6 melers. | 1 1 1 1 1 1 !
7 _'_—.-I—_l—_\___l—_'l—_l__l-_—f_"—7
No groundwater seepage observed due to driling method. : : | “ : o !
1 | l | 1 1 1 ; L
I o I 1 1 1 1
1 1 1 1 1 1 4 [}
1 v 1 1 I 1 1
8 'ﬂ"l_‘r"T'_l"_l_"r_‘!"-_B
1 1 ) 1 i i ) l
I [ 1 1 | ] 1
I [ 1 | I I 1
1 | I 1 L i 4 I
| 1 1 I 1 1 ! !
| [ 1 1 ) | |
g S Y R R iat st S f
1 1 1 1 1 1 1 1
1 I 1 1 i 1 1 1
1 1 1 1 ! H 1 1
1 1 1 [ ! | 1 -
1 1 1 1 1 ' l [ J
| } 1 1 L] 1 1) ]
10 A L—1 D
20 ) 4D 60 a0 100
Water Content (%)
Plastic Limit }——@&—1 Liguid Limit
Natural Water Content
NOTE: This log of subsurface conditions applies only at the specified location 2nd cn the date indicated
k and therefore may not necessarily be indicative of other mes andfar Iocations. /
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/RLLING COMPANY: WSDOT L. .7ION: See Figure 2D N
DRILLING METHOD: CME §5, Mud rotary DATE STARTED: 10/19/38
SAMPLING METHOD: 5PT, AUTOHAMMER DATE COMPLETED: 1.'3!19.'99
SURFACE ELEVATION: 16 £ meters LOGGEDP BY: B, Hawkins
78]
@ & £ & Standard Penetration Test —
— m
z 3 w % EE 2 & (140 15, weight, 30" drop) 5
@ = F = 3 = w 2 4 Blows per 200 mm E
E o 0 wow w o - g =
- oy o T
T = T & B W = =
= = @ = = = = ot D [l
o = o = o E = [ L
w 2 55 o £ o 0] o
=t i T DESCRIPTION = ) 10 20 30 40 50 =
- T - - T —0
0 _| rﬁ 7| SM [ Wery loose io loose, brown, silty, gravelly, fine to medium : \L : : ]L 1‘ : : \
SAND, moist. Fine, subrounded gravel. X X ) X . . X X ‘I
- | 1 1 1 1 | ' 1 1 B
I [ ! 1 1 |
(FILL S Fu5u5 \ “‘ I b ] t 1 ! |
I N . LIy My B R |
[ T 1 | | !
o . ; 1 [
oo I | | !
_ el 1l 1 1 ! 1 1 | 1 =
m 5z 1~1-1 t | ! | 1 ! 1 1 '
1 1 | 1 1 1 1 b I
JE R (S PN I NS U N N I )
2— . T S R B r 2
53 [ R o ; } | !
[T S T B i | l 1
; I T B ! | 1 | -
e ) - - ) 1 i 1 1 | [ K
CL | Soft to medium stiff, dark gray, SILTY GLAY to slightly sandy S 243 A B 1 ; \ \ ! |
ML | SILTY CLAY.wst. Fine io medium sand. o "T“":":"":__”:‘J\"‘i"‘:‘"‘:“ Y
23—
] 1 1., 1 1 | ! 1 ]
' [RECENT ALLUMIUM] [T T R | i ! !
oo [ ! | ! i _
! 1 | EE | b 1 1 | 1
[T T T B I I 1 i
[ T T S i I | 1
I s it ittt ol Sl b bl it My S
4 N T i P | !
2% i [ : I ! 1 1 1 !
%/ 1 l-l—i 1 i i 1 1 ! 1 .
- rYi a ! 1 ) 1 ] I
ersos 55 312 AL e T T T
%ﬁ A &5 [T T T R R R B
e m A e m - — b —mF e — = — 2 — - —
5— Ha [ | Lo l ! I s
e P T D o
¥ [ 1 1 1 1 § | 1
_ ¥yl | [ ' H ' 1 1 | } =
4 R T T I B | 1 i
A o 1 1 ! : + | 1
ey o h—do b do ook d g
e I | o e e e e m e e = = = = = o ) ™ 1 1 1 1 1 1
2 1: Medium dense, gray, shightly siity, {ine to medium SAND, wet. N 56 7-6-8 : : 1| |I |I : : : :
i\ [T T B ' 1 I ) -
[ B T I I ) 1 I
[ T T T S l 1 i
I ! 1 i
e Rl el s S B e M e
T R R I 1 '
[T N | ; ' i )
i { 1 1 I 1 1 1 1 —
: 1 ® 1 | 1 [ 1 1
Dense, gray, slightly silty, fine fo medium SAND, wet. Grades 57 111618 1 : : : |l : : : :
from silty sand at top to sandy silt 2t botiom. L g =r=T=m— -1 -5--||—8
\ {ADVANCE OUTWASH) FA 1 |1 ! :I 1[ 1 ll |1 1
1 1 1 1
[ T Y I | I 1 L
- End of borehole at 8.1 meters, I \ I i | I | | \
L T R T B I ! '
No groundwater seepage observed due to drilling method. L _:_ 4 b o _L _ __:_ 4 5
S )t ] l I ! I ! 1
[ T T SR B I 1 1
P T R T B 1 1 |
- ! | ! 1 - 1 1 1 3 ~
[ T T T R | 1 ! I
oo [ i 1 1
) t hi L ! ! L 1 ' l— 10
0= 0 20 40 80 80 100
Water Content (%)
Plastic Limit |—®——] Liguid Limit
Natural Water Content .
NOTE: This log of subsurface conditions apgplies onty al the specified location and en the date indicated
k and therefore may not necessarily be indicative of oiher times and/or locations. J
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CRILLING COMPANY: WSDOT LULATION: See Figure 2D w

DRILLING METHODR: CME &5, Mud rotary DATE STARTED: 10/20/99
SAMPLING METHOD: SPT, AUTOHAMMER DATE COMPLETED: 10/20/99
SURFACE ELEVATION: 14 * maters LOGGED BY: M. Byers
S e W ;
7] o] g 2 Standard Penetration Test —
= Ty]
w 3 wg g e kB ; ; @
s o o % = E 5 = (140 Ib. weight, 30" drop) o
& = £z 25 W 2 A Blows per 200 mm g
E - C wow  we = 2 =
= & o ¥z =% D 2 =
FE 2 B =€ Zz T D2 &
e 2 B T = HE B £ o
a B D DESCRIPTION [ o= (w} G 4 10 20 a0 40 50 B2
— T g T T T 0 — 0O
o 1 75 mm asphalt. 1 | 1 | | | 1 | 1
SM | Toose, dark grayish brown, silty, gravelly, fine to medium b . Lo
SAND, wet. Fine subrounded gravel. Trace organics. Lo . | 1 | . \ \ -
1 } | ] 1 1 1 1
FILL 51 2-2.3 .‘ 1 1 1 1 I 1 ] 1
( ) __J,__I__._l__l.._-L__I__-l-—-—L.__‘___.4]
1 1 [} 1 | i 1 1 1
| | | 1 I 1 | i ]
I } 1 | 1 1 1 1 1
® 4 0 0L o -
S-2 2-34 } ! 1 | 1 1 1 1 !
[ ot I 1 ! 1
U R SR NS N I U NI, N P i) P
1 1 i 1 ! 1 1 | I z
b | | [} I 1 | | I
1 1 I 1 ] | 1 1 1
1 1 I 1 1 I 1 b 1 p=
] i 1 [} i 1 1 1 1
1 1 I 1 1 [} 1 1 i
] i ] ! 1 1 1 1 1 1
3— __f__l_.\-—T_T,__J__!__l_—_l—v-M-E‘
/ CL | Sof, gray. lean CLAY, to loose, gray, silty, fine to medium m 5-3 2-2-2 P : : \ ' ot
] 1 1 ] ! 1 |
/ SAND, wet o X ) . . . , ‘ B
T ! [N 1 | 1 1 1 1
/ {RECENT ALLUVILIM) AR Lo
zs - Leqeq-—immr—s—a-———r-T- 4
N . Dense to very dense, dark gray, silty, fine o medium SAND, TI _: : :_ T _1 1[ . _i
wet. 1 ) 1 ] 1 1 [ ! !
1 !. | 1 1 1 1 1 1 |
i ! o t ! 1 1k
(ADVANCE OUTWASH) % S-4 141527 %F e T
1 1 ] 1 1 1 1 1 i
el m bk —d —m A —— — k=4 = 5§
1 1 i | 1 1 1 1 1
t 1 1 1 1 1 1 i 1
1 i 1 1 1 I [} i ]
Hah I } I 1 1 1 ) 1 -
R ’ 1 1 1 1 i 1 1 ! 1
| ! | I 1 [} 1 1 1 1 1
g A e Letodo el ot g
] i | 1 1 1 I 1 1 >S5
- m 5-5 22-31-40 [ 1 1 1 1 1 ) 1
. o1 1 1 1 1 4 1 1 ]
o -1 1 I | | I | I 1 ] -l
) 1 ! I ! 1 ! 1 i !
o | ! 1 ) l I
End of borehole at 6.6 meters. [ [ U B !
7 : St Stk nhls Bl it Nl Rt I
Ne groundwater sespage ohserved due to driling methiod. : . b Lo k
’ [ 1 1 1 ) ) | 1 L.
7 o 1 1 1 1 1 1 1
1 { b 1 | 1 1 b |
] | I I | [} 1 1 1
B —| F—g-a-=~—r-T-"a-~-~"r-3-°|78
1 1 1 { 1 1 1 1 1
[T | ! l I ! |
1 [ 1 [ i i 1 | =
— 1 i | 1 I T | 1 I
1 1 i ] 1 1 1 1 !
[ [ I | ) 1 |
g — e m A mmm e m = === -4~ |—8
I 1 1 1 [} 1 } 1 1
| 1 1 1 I 1 I H ]
1 ] 1 i i 1 1 [} 1
~ | 1 i | ! 1 1 i 1 B
1 1 1 i I i 1 1 ¥
1 1 i | 3 1 i [} 1
1D _ 1 L] | ] 1 L Ll 1 [ L 1D
1] 20 40 60 8o 100
Water Content (%) )
Plastic Limit [——®@—] Liguid |imit
Natural Water Content
NOTE: This log of subsurface sonditions applies only at the specified focation and on the date indicatéd
k and therafore may nol nacassarily be indicative of ather times and/or jocations. Y,
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LOCATION: 3ee Figurs 24

{ DRILLING COMPANY: WSDOT

PATE STARTED: 10/19/93

DRILLING METHOD: CME 45, Mud rotary

DATE COMFLETED; 10718798
LOGGED BY: B. Hawkins

SAMPLING METHOD: SPT, AUTOHAMMER

27 & meiers

SURFACE ELEVATION:

N o
(s12jw) H1d3a o - o ] <t ) @ M~ o @ 2 Q_u
n__ I _ L _ ! _L L I I | I | i 1 1 o =g
in A S T it T T T T T T a
Ay A i h I I I I I | .
||||||| L e e Attt Bt el e e = %
I I i ! ] i i ! ! E 5
. 2r------ [ SO R bmm e e A e [ . I R — a M uj
0o I [ i i i i I 1 1 - 5 w
@ 7 A l o o ___ Lo R | _ 1 L [ o«
_mm E I I I v T ThTTTTT m T P T T Ty T T T T =35 G -
Sy E a ! ' I 1 ' ) I ! ; o = £ a5
;m. m nnu_ [ T TTT T T [ r-——=--- T=-=-===-- B | A r-——--=-- T ==~ 777 B W. & Nﬁ/_h -
FTR= ] ) | i 1 ! 1 ! 1 1 =] bt —
m.m.. R ittt e il jm - - - = IR e = m--— - - e e L ] & RH ty !
a4 a a 1 1 i ) i t i i I O =2 OB a
P 2w Qf------ [ [ R [ [ L e oo o N [ e e e = U Lo ] 2 g i Poa) =
a.mqmn ! ! ! 1 1 1 1 1 ! © 5 m
a 2
c oq R S b . b ___Y_ ] b o __ . T S = = m [
g4 3 4 i 1 ) ] ] ) | i ) EZ —
w o~ o 1 I 1 ! ) 1 ) 1 1 o = [ve)
[ --—- T T 1T T m- T | e T e Bad [ r=s-—-- e ~ .m o)
[} 1 ] 1 ] 1 1 1
llniw.1._s|t.|||‘ lllllll T |||||| F—— - - = e e i === === Fe————-— mm == nlnu
L l 1 ' I i ! | t : o
a ( t 1 | i \ ! : L o A >
. i -
HALYMONAOHD : &
0 =
. 1 &)
&
S153LHIHLO % m
E E
=) m E m
(il o5 /smoiQ) 3 A & 7 0l
FONVLSISTH ‘Nad g S 5 B P
: % 3 a ! g =
Il o g O 0
- o i £ o
HITWNAN TTdAVS 3 3 b3 B Ay
JdAL TTHNVS = == ==l g L=z
L] —
5 8 z I
Q o R il /2]
o =] <
£ g e =
] 2 8 =
=} 7} =g
& E g5 > .
(=] [=1] = 0 O O
= £ - 8 r o
= § £ 2 E o
T © |y L
> T xI o [T |
a8 5 & =5
z |lag % o ik =
O 13 M o £ wn O
[ T E Q P O
e |25 3 o = o
Z |27 5 . & =
ol5s 8 i g |
w V,m 4 a =] o £ )
a |BE8 <« 2 [ £
oo W E o S 2
o @ w B 52 J
g ¥ = o ] w 'L
3 E i ow sa m
b5 L o A = v
B s m .MM [ 7]
- &
g8 g 3 g = £
55 2 3¢ )
=2 5 5 £ > -
G < = a @ E - 2 o
> 0l w = a g e
-5 i
58V10 108 808N | B ] "u Q |z
—— -5 | |d
T0BWAS . E S O |2
- m
B . =)
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£ DRILLING COMPANY: WSDOT _ LOCATION: See Figure 24 ™y
DRILLING METHOD: CME 45, Mud rotary DATE STARTED: 10/20/39
SAMPLING METHOD: SPT, AUTOHAMMER DATE COMFLETED: 10/20/85
SURFACE ELEVATION: 31 £ meters LOGGED BY, B. Hawkins
t w w
a o %] ~ Standard Penetration Test
— = W =
7] 9 w @ < E 0 = : " o
o ) o % b E 5 < (140 Ib. weight, 30" drop) =
[ = ﬁ = = w = 4 Blows per 300 mm g
E o D 2 = B E
E 28 wowoowe o 2 —
s @ W o E - B o =] =
52 3 $: B2 £ & 2
0
=] |2 B DESCRIPTION [Z: BT o & o o 0 10 20 30 40 50 [
o bj: I; GP | Very dense, brown, slightly silty, very sandy, fine to coarse, b | | | 1 | ' °
2 [_b GM | subrounded to subangular GRAVEL, moist. Fine to coarse [ : : : : : ! ! i
S | |
el i sand, T I i | ! 1 ) ™
OG: K @ 1 ) 1 1 i ' 1 -y
o [}y (ADVANCE OUTWASH) 51 21-40-54 U S A B .
1_305 ' e
L C] ,: -1 I | i ) 1 1 1 1
i [ [ | ) !
= [afl ] 1 1 1 -
5 ['JF 5-2 54-50/75mm G5 A Lo 1‘ -
OO E A R | ! 1 | 1 !
- L AL L —
2 — Z[., i ] i ] | 1 1 _: 2
n b I 1 [} 1 1 1 1 |
I | [ i [ I ) |
SN A i i i 1 1 1 | ! | -
] : { [} | [} ! 1 I j i
5 bt 1 1 t 1 1 [ 3 1 1
l ] i | 1 i 1 I 1
3_)‘,,_‘ _______________________________ FCT® T T T TTTOT T - Taa—3
: SM | Very dense, brown, gravelly, silty, fine to coarse SAND, moist. 5.3 28-5D/100mm %F o ! I ! 1 ] i
Fine, subround io subangular gravel, a : oy X j C " i
1 -
[ ; b | | !
1 | 1 1 [} Il 1 1 !
[ S T B l ! I i
C - T - - T T T T T s — — a4
1 | [} H 1 1 1 1 1
1 1 [} i I 1 1 I 1
1 1 | [} 1 i 1 ! 1 |
{ I [} i ) i 1
54 50/125mm .1 i 1 t t I 1 i : >
1 1 i 1 I 1 1 1 I
e [Tt Sy Iy R U VT SN S [ E
1 ] 1 i 1 1 1 1 3 5
1 1 1 i 1 1 1] } T
[} [} 1 1 i 1 | ) i
! ) 1 1 1 1 1 | 1 .
| | | i i I
1 1 1 1 1 | ] i |
__J..__J__i__L_.l..._l__l__L__l__ g
. ] ) 1 ! ] 1 >
\/| S-5 50/100mm Co o T™
[ N N T | i | ! 1
[ N | | I 1 ! ~
! 1 | i ! 1 1 I 1
Entd of borehoie ai 5.5 meters. : : : : : : : : :
7— . A R I R T E e e e et
No groundwater seepage observed due to drilling method, : Vo ; : ! :
i 1 I 1 i 1 1 1 1 1 -
| 1 1 i 1 1 [ 1 ]
[ T | i | 1 )
[ T | i I I I
8 — F—T-3- - -r—T="A--—-r—9--|—s8
[ S T I I I 1 t
1 ) 1 1 i ] ! 1 1
[ S TR TS S S 1 i
1 [ T T T S 1 | "
[ T T T [ i |
I T | i I | I
o R it T E R S SR | S
1 1 I 1 i 1 1 1 1
r 1 1 I 1 1 ] 1 1
1 1 1 1 1 I ] 1 1
-1 1 ! 1 1 1 1 i ! 1 "
1 1 1 1 1 1 I H 1
T L T T S l I
10 ] L] 1 I J ] I ) 1 ] L 10
] 20 40 60 a0 100
Water Content (%)
Flastic Limit |——@— Liquid Limit
_ Natural Water Content
NOTE: This leg of subsurface conditions app#ies only at the specified location and on the date indicaled
and therefere may not necessarily be indicative of other times and/er locations.
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an rau ravi I 15} = 1= 7]
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7~ ’ A . i 2 \\
BRILLING COMPARNY: W3DOT L. _.TION: See Figure 2D

DRILLING METHOD: CME 45, Mug rotary DATE STARTED: 11/3/89
SAMPLING METHOD: SPT, AUTOHAMMER . DATE COMPLETED: 11/3/89
SURFACE ELEVATION: 15 + meters LOGGED BY: B. Mawkins
@ = & = Stand i
%] w g ® ndard Penetration Test —
= < wg <g P = 140 b, weight, 30" d &
@ ) o % EE [ < { , weight, 30" drop) =
& = [ o w g 4. Blows per 300 mm E
E - 2 wow w2 = =
T O w - g 1 = E
o 0 ] oo - % ) e
n = O = = zZ 35 = i
i e o <L W F '6 o =
= in > DESCRIPTION wow B o= 0 10 20 30 40 50
o - T T T g g g —0
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/ 1 | L
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‘ . | 1 1 ]
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5 /// T T R B R
I 1 | 1 i I ! ! |
/ ) T e T T T B
L ! l o i 1 ' ) -
“ / T P
e 1 r B—— 1 i i |
/ 54 AL 1 1 ; 1 | 1 1 i 1
3_/ A M et el ey Mt Sl el iy Sl I
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/ ' o W 0
58 138 I T T T T T R R |
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@ 0 i [ ¢
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l 1 1 I | i [ ) 1
t 1 l 1 I [ | 1
) l 1 1 [ I | 1 5
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1 1 ) | | 1 t ) 1
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l 1 1 1 ! I I I i
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| I I 1 t 1 1 l l
. ! i ! ! ! l | 1 1 B
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10 0 20 40 &0 B0 100
Water Content (%)
Plastic Limit {——@——] Liguid Limit
. Natural Water Content
NOTE: This log of subsurface conditions applies only at the spe::ified location and on the date indicaled
k and therefore may not necessarily be indicative of other imes and/or locations, : ) )
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O~ PION: See Figure 2D

DATE STARTED: 10/19/58

ORILLING COMPANY: WEDOT

DRILLING METHOD: CME 55, Mud rotary

DATE COMPLETED: 10/19/58

LDGGED BY: M. Byers

SAMPLING METHOD: SPT, AUTOHAMMER
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Water Content (%)
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and therefore may not necessarily be indicative of other times and/or locations.

NOTE: This log of subsurface conditions applies only at the specified locatian and on the date indicated
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" DRILLING COMPANY: WSDOT TION: See Figure 2E \1
DRILLING METHOD:: CME 45, Mud rotary DATE STARTED: 10/28/98
SAMPLING METHOD: SPT, AUTOHAMMER DATE COMPLETED; 10/29/58
SURFACE ELEVATION: 12 £ meters LOGGED BY: 8. Hawkins
w
) @ Q £ Standard Penetration Test —_
= 3 wd ZTE L E . . @
& = o "_._E, P E [ < (140 b, weight, 30" drop) Ly
< - ﬁ = 5o L'_.I_J g 4 Biows per 300 mm E
E S, w w uj e = =
'a) w prr S o T o 5 T
T 3 o o . 2 it} = =
E 3 g 3 =z T 2 e
[ > o £ o w g E o ‘sl
& o 2 DESCRIPTION Ui o e 0 10 20 30 40 50
T - 5 - - g — 0
o7 SM | Loose o medium dense, brown, sightly gravelly, silty, fine to 1 1 1 1 1 1 1 | i
medium SAND, moist. Fine, subround gravel. ’! : : " : : : : "
] | 1 1 1 1 i | i B
(RECENT ALLUVIUM) : ° : Ai' : 1 1 1 1 :
i | 1
MSJ‘ .4_5'7 e L e e P e T l say ]
] 1 ] 1 1 1 1 1 I
[ | 1 [ 1 1 )
1 | 1 1 [ 1 1 1
- 4L ® 1 i | 1 1 | -
52 3-3-2 I 1 ! 1 1 1 1 ) |
A P 1 1 1 1 1 1 1
U I [y N O ) FUDUUQ S N | A
[ 1 1 | 1 1 | 1 2
[ i ) 1 1 1 I 1
[ | 1 1 1 1 1 1
[ | i 1 1 1 1 1 b
1 1 1 1 1 1 1 1 [}
——————————————————————————————— I | [ ! ) 1 [ 1 1
Very joose, dark reddish brown, silty, fine SAND, wet, 1 ] 1 [ | | | |
Abundant ics JE__L-_I__I__I__I__!——I—_-__\___a
undant organics. 53 O/Ms50mm AL 1 | } 1 1 t 1 1 1
Eyai'.' 1 i 1 1 | [} 1 ! 1
[ 1 [ 1 i 1 1 -
1 1 1 1 1 1 1 ; 1
[ | 1 1 1 1 I 1
" l ; 1
Very dense, alive gray, slightly silty 1o silty, fine to medium L - ; —m——m—p - _:_ _ _,:ﬁ u:ﬁ - :_ _ _: ) )
SAND, wet 1 1 1 1 ] 1 ! 1 1
N | 1 1 1 1 1 1 ! 1
. i 1 ! T P 1 | i I
{ADVANCE OUTWASH) T ) 1 1 | 1 1 1 | >ual
54 17-25-37 %F 1 1 i ! 1 1 1 i 1
[ 1 1 1 1 ' 1 1
T T SV R LA L e e T R Y
1 : 1 1 Lo 1 1 1
1 1 1 1 ] i 1 1. 1
| 1 1 1 1 I 1 | 1
1 1 1 ! 1 1 ' 1 1 »
1 1 1 ) | 1 1 1 1
[ 1 [ [ i i
[ A N N N T DU W NN R ) S
[N I 1 i 1 1 1 [y
N §-5 22-33-44 | 1 1 t [ | 1 1 1
Lo 1 1 1 1 i ' )
‘ [ ) 1 1 | I ) 1 I
1 1 1 I 1 1 1
[ 1 [ 1 1 1 i
i | ! 1 1 1 1 i 1
S R T e M i il ity Bl f il
P 1 1 1 1 1 1 1
1 $ 1 ! I ! ! ' !
[ 1 [ 1 l ! 1 1 L
i 1 1 1 1 ! 1 (-5
N 5-6 24.35-50 1 1 1 ] i 1 1 1 i
[ I 1 [ | i )
A =1 ~-r=7-a--r-r-T--78
[ 1 1 1 ) i 1 1
1 | 1 1 1 1 1 1 1
[ [l 1 1 1 1 ) 1 N
I | 1 ' 1 1 1 1
1 | 1 1 1 1 ) 1 1
1 1 1 [ 1 1 ' ¥
Fedt-drmrmlm——d—d = ===+ — 4 — | [—8
L@ [ 1 1 1 [ 1 1 >kl
N 57 22-32-36 [ 1 ! 1 1 1 ! 1 1
1 ! 1 1 1 1 1 ] 1
‘ 1 | 1 ! § i | 1 1 B
1 j 1 1 1 1 1 1 1
| 1 [ 1 1 ; 1 1
1 1 ] 1 1 1 ’ I 1 L_ 1 D
o 20 A0 50 BO 100
waler Cantent {%)
Plastic Limit —@—] Liquid Limit
Natural Water Cantent
NOTE: This log of subsurface cenditions applies only at the specified jocation and on the date indicated
A and therefore may not necessarily be indicative of ather times and/or locations. Y,
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( DRILLING COMPANY: WSDOT LG 10N See Figure 2E \\
DRILLING METHQD: CME 45, Mud rotary DATE STARTED: 1C/28/89 .
SAMPLING METHOD: SPT, AUTOHAMMER DATE COMPLETER: 10725/99
SURFACE ELEVATION: 12 + meters LOGGED 8Y. 8, Hawkins
0 e w .
] v} 2 = Standarg Penetraiion Test -
7 3 w2 =g 2 e (140 lb. weight, 30" drop) 3
g ©w & 5 hE t £ =
g = Fz go W z A Blows per 300 mm £
S 2 3 wow o owe o 2 Z
T m w0 oL A - [SE] -~
5 2 2 =2 g5 g B 5
d& b S ‘ DESCRIPTION 5% B2 ©o © 10 20 a0 40 s ©
10— c —_— —10
SM | very dense, olive gray, slightly silty to silty, fine o medium i e
SAND, wet. ] ) ) i 1 1 | 1 1
- ' 1 ! 1 b I 1 1 | .
B 1 1 1 ] 1 | | Tkl
M 5-8 24-35-46 [ S R S S S S
R N U PN H U NI (U Y I g () S
11— N T T T T T 11
oo 1 ) ) [ 1 )
I 1 1 1 1 [ 1 1 I
- [ ) 1 1 1 1 } 1 .
[ ) | I | 1 i 1
1 1 1 ] | { i I 1
AN N IS Y S S DU NN I S I
12 — 1 1 | 1 1 ) ] 1 | 12
. @ [ | o IV -
58 17-21-21 R T T S TP T o
i - A | 1 1 ' 1 1 1 1 1 -
ML | Very stif, gray, slightly sandy to sandy, SILT, wet. Fine {o I 1 1 | i to ) 1
. 1 1 I 1 1 b 3 1 1
medium sand. 1 | ] 1 1 ] 5 1 1
13 — F=~T-8~" " r- TS or oo 12
{GLACIOLACUSTRINE) : : : l 1 : : : :
P 1 1 ' 1 1 | ) |
“ 1 ! | 1 1 1 1 1 1
TS T T W o
N 510 8-11-20 [T T T R I 1t
— i Yl Rl S M R St e it St I e
" A | 1 ' 1 [ | 1 1
i 1 [} 1 1 ! ] H 1
1 1 [} ! i 1 1 1 1 L
b I I T 10 I IO S ! 1 1 1 1 1 1 1 1
JJ| ML | Harg, gray, slightly gravely, very sandy, SILT, wet. Fine to X : - l T :
15 — 4 5M | medium sand, fine submund gravel. I e I et 1)
: : | 1 1 I 1 1 1 1
1 B \ [ | 1 j =
S5-11 14-21-3D ; 1 ) \ 1 ' i ) |
— | ! 1 1 1 1 ! 1 1 »
[ ; 1 1 1 1 1 1
[ L, 1 1 1 1 1
16— End of borehole at 45.7 meters, ,___:__11__:__:__¢|__:__:__.:__.1|__ — 16
1 TN 1 | | 1 1 1
No groundwater seepage observed due to drilling method, 1| : : : : 11 1 : i L
7 T T TR TS T S B O
[ | 1 1 1 | 1 1
[ ; L 1 1 ! |
17—/ _"T_"\—_l__l_—_t__l_—l_'—T__l___'17
I | | 1 1 1 1 | i
[ ! | 1 ) l 1 1
[ ) ) [ [ 1 ) L
T [ 1 | ' | 1 1 1
§ i 1 1 1 1 1 1 1
[ 1 1 1 [ 1 1
18 — F-1-A~~-r~r-T-Aa-—-r-—-r-71-"]—18
1o ! 1 | 1 1 [
[ 1 [ ) 1 1 1
1 1 [ [ ! 1 L
B 1 1 1 i ! 1 + 1 1
[ ) 1 | 1 1 1 1
[ 1 I ) I 1 1 1
| - —d— =l =k = == === — 4 — —| }—19
18 [ 1 1 1 1 t 1 l
1o | P 1 ) } )
| I i 1 i 1 1 1 l
= t 1 1 1 1 1 1 1 1 B
1 1 1 ] | ] 1 1 )
1 1 1 } 1 1 ] i 1]
) I ! I 1 1 Il L ! L L—20
20— D 20 40 &0 a0 100
Water Ccntent (%)
Plastic Limit [—@—— Liquid Limit
" Watural Water Content
NOTE: This lag of subsurface sondifions applies only at the specified location and on the date indicated
and thersfore may nol necessarily be indicative of other times and/or locations. )
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/ DRILLING COMPANY: WEDOT ' L wUATION: See Figure 2F

Water Content (%)
Fiastic Limit }—®— Liguid Limit

Natural Water Content

NOTE: This log of subsurface conditions applies only at the specified location and on the date indicated

DRILLING METHOD: CME 45, Mud rotary DATE STARTED: 11/1/989
SAMPLING METHOD: SPT, AUTOHAMMER ) DATE COMPLETED: 1-1."1!99
SURFACE ELEVATION: 12 = meters LOGGED BY: B. Hawkins
) o w
n vi] LZ) Jus Standard Penetration Test —_
o % w D <E w o . " [
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E 4 O w w e E % =
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o F b T wg E 5 L
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i : 1 | | 1 | | 1 B
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n ML | Very soft, dark brown, sandy, SILT, wet. Fine sand, abundant 54 1/450mm [ [ T T |
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and therefcre may not necessarily be indicative of other fimes and/or locations. J
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LueATION: Sea Figure 2E ™

DRILLING COMPANY: WSDOT
DRILLING METHOD: CME 45, Mud rotary DATE STARTED: 1v/2/98
SAMPLING METHOD: SPT, AUTOHAMMER DATE COMPLETED: 11/2/88
SURFACE ELEVATION: 12 t meters LOGGED BY: B. Hawkins
o w
=] o 2 = Standard Penstration Test —
m 5 w = < E 0 — . N <]
5 3] o % = :,7: < (140 Ik, weight, 30" drop) @
g o ﬁ = ) E g 4 Blows per 300 mm g
= = 2 woow ay P = = =
— —
= 8 o L E = g ur} 2 T
i R <§( E ] = o By
L o
=) [ ] DESCRIPTION [ Y] oL o O] o 10 29 30 40 50 =)
— g T 0 - - =0
e 1 SP | Very loose, brown, slightly silty, gravelly, fine to coarse SAND, 1 | 1 1 1 1 | ) |
SM | wet Fine, subround pravel. o o T
- 1 ! i 1 1 | | b 1 B
(RECENT ALLUVIUM) Al e 1 1 ] I ' 1
51 D/i450mm R T
q— ._—-L——l——l——l-.—.-l-n_I—_]_—-L-.-i-u-_—'1
N | -. i 1 l 1 1 1 1
_______________________________ 52 1450mm AL A
~ |- —] OL | Very soft, dark brown, very sandy, arganic SILT, wet, YoF LI R [ A A B 1o -
i i I 1 e ! 1 1 1 1
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] ] I 1 1 } I I 1
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] 1 1 [ | 1 1 [ 1
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1 3 | H ] 1 ] ] 1
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I 1 ; : q 1 l I
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1 1 I 1 1 t 1 1 1
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1 i 3 1 i [} I 1 1
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1 I 1 ) 1 ) 1 [ 1 L
. R T T T T T
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0 20 <0 ]3] 80 100 .
Water Content (%}
Plastic Limit ——@—— Liquid Limit
Natural Water Content
NOTE: This log of subsurface conditions applies ony at the specified lecation and on the date indicated
L and therelore may not necessarily be indicative of other times and/or locations. -/
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P ——— ~
_LING COMPANY: WSDOT —CATION: See Figure 2E

RILLING METHOD: GME 45, Mud rotary DATE STARTED: 10/27/85
SAMPLING METHOD: SPT, AUTOHAMMER DATE COMPLETED: 10/27/98
SURFACE ELEVATION: 11 + meters LOGGED BY: B. Hawkins
t e 8 .
2] w 5 r Standard Penetration Test .
— m —
2 é g =z EE E s (140 Ib. weight, 30" drop) B
TJE; B‘ F =z i o % A Blows per 300 mm E
;E" S [ uou E = o % I
P e W oL o - ¢ [ 2 =
o = © = = z 3 I o
i = o < o w2 = % w
[=] mw o DESCRIPTION oW ot 0 10 20 ag 40 50
-_— T - - ; T T T —0
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| o o 1 1 ! I »
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| I | 1 1
" T T S DU P S I
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B b 1 | L i 1 1 1 i -
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0 U S 1] i 1 1 1 L 1 1 |
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I 1 1 ! I | ! [ 1 i
. 1 1 ' i ) 1 1 1 |
DRSLER 1 ! b ' 1 ' 1 | H
s liinti ettt ettt et il Tenliend il il M St il il B! B -
4 CL | Siiff, dark gray, CLAY, mpist. Ly 0 o, Tt
/ | 1 1 i ! ) 1 1 £
/ I I T T | 1 i 1 1 |
4 i Ak E—] 1 1 1 1
/. 52 445 Al ) i 1 I i 1 ) 1 1
/ 1 ! 1 1 1 [ 1 1
L -z Ry P SRS Rpu S U S ———
5 % . 3 ! .—1 Bl i | H 1 \ 1 5
ML | - Hard, dark gray, slightly gravelly, sandy, SILT, moist. Fine : : : : : ![ : f :
- sand, fine subround grave!l, ' 1 1 [ i H 1 1 ™
i 1 ] 1 I 1 ] 1 i
1 1
{GLACIOLACUSTRINE) R T L e
& — [ 1 1 1 1 1 1 U >k
. 54 16-27-27 A T T R T T S
| 1 1 ! | ! 1 1 t
B . . ! ) I 1 ] 1 1 | ) -
1 1 1 I ) ] 1 ! 1
1 1 | 1 ) ) 1 ) 1
i i 3 i 1 1 1 ] 1
7= R R I Bty Mt St et iy ey
| 1 1 1 | ! t 1 !
| [ Lo 1 ) 1 l
. 1 I [ [ I 1 1 1 |
_______________________________ I [ 1 i 1 | 1
y CL | Very stiff to hard, dark gray, CLAY, moist, N 5-5  4-7-8 I ; ; : : : : ) 1
1 ; 1
Bﬁ/ A F-1—-""-"—r=-3-"———-r-5--—8
1 1 1 t 1 1 1 1 )
/ T T T S T
1 1 1 ! 1 1 ' 1 1 |
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g — F =A== -4 = A~ — === o4 - | —7
! R N 1 i 1 | 1 1
v 565 4-8-10 1 ) I ! 1 1 1 1 1
' / [ T T S T T A A
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. 1 1 i 1 I i | 1 i
1g — /A . " ' ' 1 ' g | ' ) ‘ 1o
0 20 40 50 80 100
Water Content (%)
Plastic Limit |——®——] Liquid Limit
: Natura! Water Content
NOTE: This log of subsurface conditions applies only at the specified location and on the date indicated
\ and therefore may not necessarily be indicative of other times and/or locations. J
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DATE COMPLETED: 10s27/88

LUCATION: See Figure 2E
DATE STARTED: 10/27/98
I.OGGED BY: B. Hawkins

11 £ meters

SAMPLING METHOD: SPT, AUTOHAMMER

DRILLING METHCD: CME 45, Mud rotary
SURFACE ELEVATION:

{ DRILLING COMPANY" WSEDOT
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DRILLING COMPANY: WSDOT
DRILLING METHOD: CME 55, Mud rotary
SAMPLING METHOD: SPT, AUTOHAMMER

LOUATION: See Figure 2B
DATE STARTED: 10/13/99
DATE COMPLETED: 10/14/89

N

NOTE: “This log of subsurface conditions applies only at the specified location and on the date indicated

and therefore may not necessarily be indicative of other times and/or lacations.

Water Content {%)

SURFACE ELEVATION; 41 = meters LOGGED BY: B. Hawkins
0 xr 4 ]
o 1 g 5 Standard Penetration Test —_
— o —_ e
B § W = E g E = {140 ib. weight, 30" drop) s
o 3 = Z 2 i 3 4 Blows per 300 mm E
E - O W i - =2 =
T o b b Yo = =
& o w E O d ] P =
5 = B = §5: E 2 &
b L .
'f_li[ 5 =] DESCRIPTICGN WO [TRE=A =] o 4 10 20 a0 40 50 O
— g - 7 . . —D
o ML | Very saft to sef, grayish brown, slightly sandy, slightly 1 1 ! 1 1 1 ) 1 1
pravelly, SILT, maist. Fine to medium sand, Fine gravel, : : : : : : : : :
— | 1 1 1 1 ! 1 1 1 B
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1 5-1 322 I R Y S SN U S | I
] I ! [ 1 ' ' ! | |
/A w o  ®
\] 52 1/scomm-1 AL I T T T T T
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i | | | i 1 1 1 I
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S RN U U U A N A N A
72— 1 1 1 1 l 1 ] ) 1 2
1 1 [ 1 1 1 1 | 1
1 1 1 1 1 I ! ! 1
——————— ST ST T T TS T T e e e 1 B -
Medium dense, grayish brown, gravelly, very sifty, fine to j h : : : : ', : :
medium SAND, moist. Fine subrounded gravel. sa w77 1 . | Bk 1 : 1 1 I ]
- ) 1 1 ) ! 1 | [
@5-33 &5 I B S S e et il el Sl
1 1 | 1 1 1 1 1 1
) 1 1 1 | ) 1 ! 1
) 1 ! ! | 1 1 1 1 L
} 1 I 1 L ] 1 ! i
: ] 1 1 I | 1 1 1 1
X . ! 1 1 I | t | 1 1
: Fe Y- T ST T TS - - mg - —4
i | e 5 Wery dense, grayish brown, slightly silty, very sandy, fine to . \ _: j :_ T _: : T .:
° GM | coarse, subrounded to subangular GRAVEL, meist. Fine to S< 303333 G5 (T 1 I ! i 1 1 1 [ ¥
. I'o” coarse sand. ‘ [Xl : : : ) ‘l ] IL ; : : : —
1 1 I 1 ! j 1 1 i
(ADVANCE CUTWASH) ! _: J‘ ! ! _; : L _: 5
e : 1 1 1 1 | 1 1 | 1
1 l 1 H | 1 1 1 I
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~ 1 ! 1 1 3 1 1 ! 1 ™
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10/14/95

DATE STARTED: 1443729
LOGGED BY: B. Hawkins

LOCATION: See Figure 28
DATE COMPLETED:

41 & maters

DRILLING METHOD: CME 55, Mud rotary
SAMPLING METHOD: SPT, AUTOHAMMER
SURFAGE ELEVATION;

! DRILLING COMPANY: WEDCT
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/ DRILLING COMPANY: WSDOT
DRILLING METHOD: CME 45, Mud ratary
SAMPLING METHOD: SPT, AUTOHAMMER

LOUATION: See Figure 2C \
DATE 5TARTED: 11/9/98
DATE COMPLETED: 11/9/99

SURFACE ELEVATION: 33 £ meters LOGGED BY: B. Hawkins
5] o L
w I¥ g &= Standard Penetration Test —
N 3 W g <E 2] = Ib. wel " &
B = L= |U_: £ E < (140 |b, weight, 30" drop) _3
g B 5‘ [ =2 = % 4 Biows per 300 mm E
-z B & 4y ¥ & = T
,:_: ot oo . g w =2 =
o = o = = = Z T = o.
] > o < w = 5 & o
=] w =2 DESCRIPTION [ ] a 2 . o 10 20 30 40 56
. T T T : - : - : —0
0 S5M | Veryloose, dark brown, silty, gravelly, fine to coase SAKD, ) i 1 [ 1 1 1 1 1
wel, Fine to eoarse, subround gravel. Abundant arganics, : : 1 : : : : : :
- L ; ) I 1 1 1 1 1 1 8
I ! 1 1 1 1 1 1 ]
S h/ 51 1-1/200mm Ao
14— ’ -_.L.-..-l.-_l.__l___'.__!__l——!-w_l___1
A 1 1 1 1 ! 1 ! 1 i
1 I 1 I 1 | ) i J
I 1 ! 1 I 1 ) 1 )
- A | ! 1 | 1 1 1 ) =
52 1-2-3 1 1 1 1 1 1 1 1 |
A 1 1 ! | 1 1 I 1 1
I RS SRR TS SORRY TR DU S BN T §
2/ [ 1 1 1 [ | 1 t 2
1 1 i 1 1 1 ) 1 1
1 1 i 1 1 | | 1 1
2 ; 1 | 1 1 [ 1 | ) —
. 1 1 | 1 i 1 ! 1 )
oK 1 [ 1 1 1 1 1 1 )
S 1 | ] 1 ] 1 ] 1 1
_ o e Tt w et Gl il —3
3P HN 6P | Dense, brown, slighty sitty, very sandy, fine to coarse, 3 134418 G5 -‘I_ Lo L : :1 Lo :
o [_5 GM | subrounded GRAVEL, wel Fine to coarse sand. Oxidation 1 1 ! ' ! : ! 1 1
o )o stains noted throughout sample, A o [ : : : ! ! -
o 1 1 ! T 1 |
o] CE 1 1 l ¥ ! ; [ 1 1
o ¥ {ADVANCE OUTWASH) [ T T S S T
A—DT F-F-a~--—-—r—T—-=A-=-F-F~9--1—4
(=2 1 | 1 E 1 : 1 1 1
L, [ | 1 ! I | | 1 1 t
0 i 1 ) I ' i 1 1 )
- o s I N i
A @ 54 20.73-20 N T S R T T
N e e e e e e e e e e e, ——— . ——— — 1 1 1 T i 1 1 1 1
3 Dense, brown, slightly silty, fine io coarse SAND, maoist. - - T - -: - —:- - ‘E— - -'I' - —; - ":- - :— - -: - =5
1 i 1 1 t 1 1 i [}
1 ' | 1 1 I 1 l )
| 1 i I 1 1 i l 1 ~
1 | 1 ) | 1 1 1 1
1 ) 1 1 | | 1 1 1
SRR N U O S (| S
______________________________ r ”» | 1 ! 1 ! 1 ('Y
Dense, olive gray, slightly siity, fine io coarse SAND, maist. N 5.5 18-24-23 (S | ! i 1 1 1 1 ; 1
1 | i 1 1 1 1 ) |
I ) i 1 i 1 1 ) 1 -
1 | 1 1 1 1 1 1 1
| 1 I 1 | | i 1 1
] ] I i ] ] ) 1 )
S A S i H Tt A R Sy [ mant
1 1 ! ) i 1 1 1 i
! i 1 t i 1 1 1 ]
) 1 ; ) 1 | I | ! —
' 1 ) 1 1 1 1 )
56 20-21-23 GS§ ) .: 1 ] 1 1 1 1 Ax
. ) 1 ! ) 1 1 1 1 1
F=T1" " -T-a-- —r-a--~j—8
1 ; 1 ] 1 1 1 ! 1
1 1 1 1 1 1 I 1 1
1 t 1 ) 1 1 | 1 1 |
1 ) 1 ! 1 1 | ! 1
{ 1 1 1 | 1 1 | 1
i 1 I i | 1 1 | 1
i R R R el el s e B ey -}
______________________________ . 1 1 ! 1 ; 1 1 | 1 Al
Dense to very dense, olive gray, silty, fine to coarse SAND, 87 14-21-29 1 1 [ 1 ; i 1 1 1
moist. Several silt lenses, ]r : : : : } i : : I~
i 1 I | ; l ! 1 1
! 1 I i 1 1o 1 1
: ! : 1 b EN 1 1 ! L.40
c 20 40 &0 a0 100
Woater Content {%%)
Plastic Limit —&—] Liquid Limnit
WNatural Watar Content
NOTE: This log of subsurface conditions applies only at the specified Iocation and on the date indicated
\, and therefore may not necessarily be indicative of other fimes and/or locations. _)
H\!;!Z*l‘ SR 305 IMPROVEMENTS PROJECT BH-39
HMGEOSCIENCES INC POULSBO, WASH[NGTON PAGE: 1 of 2
PrROJECTNC.. 98178 Ficurs: A-40

BORING 88179.GPJ 12/6/99




LOCATION: See Figure 2C
DATE STARTED: 11/5/23

{ DRILLING COMPANY: ‘WSsDOT

DRILLING METHOD: CME 45, Mud rotary

DATE COMPLETED: 11/9/8%
LOGGED BY: B. Hawkins

SAMPLING METROD: SPT, AUTCHAMMER

33 £ maters

SURFACE ELEVATION;

(s13jpuy) H1d3q 2

=] "
\n I
A

{140 Ib. weight, 30" drop)

Standard Penetration Test
4 Blows per 300 mm

- {12

o 1

HILYMANNOHD

51531 H3IHLO

{ww g |smolg)
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AdAl INdNVS

%5-5 21-28-37 GS

m 58 2143-50

N $-10 50/125mm

20-31
50/75mm

m&ﬂ

DEECRIFTION

Hard, gray, sandy, SILT, meisL Fine sand. Trace fine,
subround gravel.

{GLACIOLACLUSTRINE)

SSV12 0SS 50810

ML

TOEWAS

End of borehole at 15.7 meters.

No groundwater seepage observed due to drilling methad.

{ ! i
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16 =~

17 —
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18—

20

100

=10

Water Content (%)

Plastic Limit |—@——] Liguid Limit

Natural Water Content

NOTE: This log of subsurface conditions applies anly at the specified lacation and on the date indicated

and thersfore may not necessarily be indicative of other times and/er locations.
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APPENDIX B
LABORATORY TESTING

Representative sotl samples obtained from the explorations were returned to the HWA laboratory
for further examination and testing. Laboratory tests were conducted on selected soil samples to
characterize relevant engineering and index properties of the on-site soils. Laboratory tests, as
described below, included determination of moisture content, grain size distribution, percent
fines, Atterberg Limits, consolidation characteristics, and pH and resistivity.

Moisture Content Testing

All soil- samples obtained were tested for moisture content in general accordance with ASTM
D 2216. The results of the moisture content determinations are shown on the appropriate
exploration logs in Appendix A.

Grain Size Analvsis

The grain size distibutions for 30 soil samples were determined in general accordance with
ASTM D 422. Results of these analyses are plotted on Figures B-1 through B-15.

Percent Fines Analysis

The percent fines (percent passing the US Standard No. 200 sieve) was determined for 25 soil
samples in general accordance with ASTM D 1140. Resuits of these analyses are plotted on
Figures B-1 through B-19. :

Atterberg Limits Testing

The liquid limit and plastic limit (plasticity characteristics) were determined for 16 soil samples.
The tests were conducted in general accordance with test method ASTM D 4318-84; the results
are plotted on Figures B-20 through B-22.

Consolidation Testing

Consolidation characteristics were determined for 3 soil samples in general accordance with test
method ASTM D 2435; the results are plotted on Figures B-23 through B-25.

Soil pH and Minimum Resistivity

Selected soil samples collected from the borings were tested for determination of soil pI and
minimum resistivity, in general accordance with WSDOT Test Method No. 417; the results are
plotted on Figure B-26. ' |
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( RAVEL SAND J
GRAVE
Coarse _ Fine _ | Coarse f Medium _ Fine ST CLAY
" U.S. STANDARD SIEVE SIZES
3" 1-172" | 518" 3/8" #4 #10 #20 #40  #60 #100 #200
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0 ] | | | l 1l
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GRAIN SIZE IN MILLIMETERS )

SYMBOL SAMPLE DEPTH {m) CLASSIFICATION % MC| LL PL Pi |% Gravel! % Sand | % Fines
] BH- 1 S-1 09- 1.4 (SP-5M) Dark grayish brown, stighlly silty, gravelly, fine to coarse SAND 5 39.2 48.3 11.5
B | BH-2 §5-2 2.4-29 (SP-5M) Dark grayish brown, slightly silty, gravelly, fine lo coarse SAND 10 mm.m. 61.8 11.4
A BH- 3 541 1.2-1.7 (SM) Very dark grayish brown, silty, fine to medium SAND 12 11.0 76.4 12.7
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GRAVEL SAND SILT CLAY J
Coarse _ Fine Coarse _ Medium _ Fine .
” U.S. STANDARD SIEVE SIZES
e | 58" 3/8" #4 #10 #20  #40  #B0 #100  #200
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GRAIN SIZE IN MILLIMETERS
SYMBOL SAMPLE DEPTH (m) CLASSIFICATION wmcl LU | PL | PI|% Gravell % Sand | % Fines
[ ] BH- 4 5.3 40- 4.4 (5P-SM) Dark gray, slightly silty, slightly gravelly, fine to medium SAND 18 7.2 86.2 6.6
] BH-5 | S=2 24- 29 | (ML) Dark gray, sandy SILT . 29 281 | 71.9
A BH-8 | S-3 40- 44 |(CL) Dark gray, lean CLAY a2 | 32 | 18 | 14 128 | 872
. J
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j GRAVEL

CLAY J

SAND
Coarse _ Fine Coarse _ Medium _ Fine SILT
ol U.S. STANDARD SIEVE SIZES
3" 1-1/2" | 518" 38" #4 #10 #20 #40  #B0 #1400 #200
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GRAIN SIZE IN MILLIMETERS
SYMBOL SAMPLE DEPTH {m) CLASSIFICATION % MC|] LL PL Pt % Gravel| % Sand | % Fines
@ BH-7 S-1 09-14 (SM} Grayish brown, sfightly gravelly, silty SAND 12 8.2 77.4 14.4
| BH- 8 -5-5 7.0- 75 (SM) Grayish brown, silty, fine SAND 18 72.2 27.8
A BH-9 5-5 53- 568 (SM) Olive brown, silty, very gravelly fine to coarse SAND 8 40.5 432 16.3
\. J
: GRAIN SIZE
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prosecT No.. 98179

(- E
GRAVEL . SAND
Coarse _ Fine Coarse _ Medium _ Fine SILT CLAY
. aan U.S. STANDARD SIEVE SIZES
L 7 ( 58" 3/8" #4 #10 #20 #40  #80 #100  #200
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GRAIN SIZE IN MILLIMETERS
SYMBOL SAMPLE DEPTH {m) CLASSIFICATION %MC! LL | PL | Pl |% Gravel| % Sand | % Fines
L BH-10 S-4 4.3- 4.7 (SP) Brown, very gravelly, fine to coarse SAND 5 442 51.2 4.6
|| BH-11 53 30- 35 |(SM) Otive gray, very silty, fine to medium SAND 12 2.0 64.7 33.2
A BH-11 5-5 6.1- 6.6 (SM) Dark gray, silty, fine SAND 11 230
GRAIN SIZE
- SR 305 IMPROVEMENTS PROJECT DISTRIBUTION
! POULSBO, WASHINGTON TEST RESULTS
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GRAVEL SAND J
Coarse _ Fine Coarse _ Medium _ Fine SILT CLAY
e S STANDARD SIEVE SIZES
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GRAIN SIZE IN MILLIMETERS
SYMBOL SAMPLE DEPTH (m} CLASSIFICATION %MC| LL | PL . PI |% Gravel| % Sand | % Fines
L ] BH-12 52 1.5- 20 (SM) Olive brown, gravelly, silty, fine to medium SAND 11 16.3 62.0 217
| BH-12 S-5 61-66 (SM) Clive gray, gravelly, silty, fine to medium SAND 15 12.4 743 13.3
. A BH-13 | S3 27-32 (SW-SM) Brown, slighlly silty, gravelly, fine lo medium SAND 12 204 69.0 10.6
- Y
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GRAVEL _ _SA . SILT CLAY
Coarse _ Fine Coarse _ Medium _ Fine
" U.S. STANDARD SIEVE SIZES
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GRAIN SIZE IN MILLIMETERS
SYMBOL SAMPLE DEPTH (m} CLASSIFICATION % MC| LL PL Pl |% Gravel| % Sand | % Fines
® | BH-13 54 43- 47 | (SP-SM) Olive gray, slightly silty, skightly gravelly, fine to coarse SAND 15 8.5 87.3 6.2
N BH-14 5-3 3.0- 3.5 | (SM) Grayish brown, silty fine SAND - 24 0.1 B0.4 19.6
ﬁ A BH-15 5-3 3.0- 35 {SP-SM) Brown, slightly silty, fine to medium SAND 24 5.3
: vy
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GRAVEL SAND
Coarse _ Fine Coarse Medium _ Fine m:.._. CLAY
. ' U-S STANDARD SIEVE SIZES
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GRAIN SIZE IN MILLIMETERS .

SYMBOL SAMPLE DEFTH (m) CLASSIFICATION % MC| LL | PL | PI |% Gravel| % Sand | % Fines
L BH-15 54 46- 50 (SP) Olive brown, Very gravelly, fine to coarse SAND 14 442 51.0 4.8
[ BH-16 | §3 3.0- 3.5 | (SM) Gray, very siity SAND. 25 48.9
A BH-17 5-2 23-27 {SM) Dark brown, very silty SAND _ 52 36.6

\. y,
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( VEL SAND h
GRAVEL : : SILT CLAY
Coarse _ Fine Coarse _ Medium _ Fine
4y U STANDARD SIEVE SIZES
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GRAIN SIZE IN MILLIMETERS
SYMBOL|  SAMPLE DEPTH (m) CLASSIFICATION %wMCl LL | FL | PI (% Grave!| % Sand | % Fines
. BH-17 5-3 3.8- 43 | {(SM) Gray, very silty, fine SAND 23 44.2
| BH-18 |- S-2 1.5- 20 {SM) Dark gray, very silty, fine to medium SAND 23 0.4 B4.4 352
A BH-18 S-4 46- 580 {SM) Grayish brown, <m2 silty, fine fo medium SAND 22 495
- )
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‘ GRAVEL | SAND
Coarse 4 Fine Oomqmmlﬁ Medium ; Fine SILT CLAY
" U S. STANDARD SIEVE SIZES
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GRAIN SIZE IN MILLIMETERS
SYMBOL SAMPLE DEPTH {m) CLASSIFICATION Mol LL | PL | Pi % Gravel| % Sand | % Fines
® BH-19 | S-2 15. 20 | (ML) Dark gray, very sandy, SILT 27 51.8
] BH-20 S-4 46- 50 (ML) Dark gray, very sandy, SILT 24 536
A BH-21 5-2 15- 2.0 (SP-SM) Grayish brown, slightly silty, very gravely, fine to coarse SAND i1 34.8 56.3 B3g
\.
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_ m'_m_mm —‘ SR 305 IMPROVEMENTS PROJECT DISTRIBUTION
POULSBO, WASHINGTON TEST RESULTS
HWA GEOSCIENCES INC.

proJecTHO: 98178 Ficure: B-Y

....... nr2 noa70 201 47RI00




D
GRAVEL , .m)z . SILT CLAY
Coarse _ Fine Coarse Medium _ Fine
o U.S. STANDARD SIEVE SIZES
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. GRAIN SIZE IN MILLIMETERS -
SYMBOL SAMPLE DEPTH (m) CLASSIFICATION s MC| LL | PL | PI % Gravel] % Sand | % Fines
[ BH-23 5-4 43-47 (SP-SM) Olive gray, stighlly silty, fine to medium SAND 18 1.9
B | BH23 | S5 5.8- 62 | (ML) Very dark gray, sandy SILT | 32 . 62.9
Fy BH-24 [ 5-3 30- 35 (SP-SM) Dark gray, slightly silty, very gravelly, fine o coarse SAND 12 43.3 49.6 7.2
\ Y,
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“’_m_mn, —a SR 305 IMPROVEMENTS PROJECT DISTRIBUTION
POULSBO, WASHINGTON TEST RESULTS
HWAGEOSCIENCES INC. |

pROJECT NO: 98179 roure: B-10

HiMaDQ7 oA470 0§ 17iRA00




e
GRAVEL SAND SILT CLAY J
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. GRAIN SIZE IN MILLIMETERS
SYMBOL| - SAMPLE DEPTH {m} CLASSIFICATICN % MC| LL PL Pl 1% Gravel| % Sand | % Fines
. BH-25 | S-4B | 4.7- 52 | (SM)Olive gray, silty, gravelly, fine SAND 25 29.2
E BH-25 5.5 59- 64 (GP-GM) Dark yeflowish brown, slightly silly, very sandy, fine lo coarse GRAVAR 48.3 45.9 5.8
‘ A BH-26 S-3 -30- 35 {GW) Dark gray, very sandy, fine to coarse GRAVEL G 58.3 7.8 39
\. _/
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GRAVEL SAND J
Coarse _ Fine Coarse _ Medium 4 Fine SILT CLAY
4 U.S. STANDARD SIEVE SIZES
3" 1-1/2" m_ 5/8"  3/8" #4 #10 #20 1#40 #60 #1100 #2000
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80 | RELYET w 0 _ b |
b= ! I -/_ _ _ P !
O 4 _ L1 _ _ _ _ _ |
:W._ _ I INNEEL , _ N _
| | 1 i | | | | | |
5. 60 -
m I [ i F/ f | | l |
[,
H 50 | [ i N t [ | f [ L
= _ I ! _ | [ [ ! [
i _ |1 i _ ﬁ _ | _ _
.40 e
7 b WL ol 1 1l
) I | ! !
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50 10 5 1 0.5 .1 0.05 0.01  0.005 0.004  0.0005
GRAIN SIZE IN MILLIMETERS
SYMBOL SAMPLE DEPTH (m) CLASSIFICATION %MC] LL | PL | Pl |% Gravel| % Sand | % Fines
L BH-27 5-5 46- 5.0 (CL-ML) Dark gray, slightly sandy, SILTY CLAY 31 24 17 7 937
[ ] BH-28 | 54 "4.6- 50 | (SM) Dark gray, silty, fine to medium SAND 21 25.3
A BH-29 5-2 1.5- 2.0 (SW-SM) Brown, slightly silty, <m,€ gravelly, fine lo coarse SAND 9 437 47 4 B9
\ J
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4 ™
GRAVEL SAND
Coarse _ Fine Coarse Medium ; Fine SILT CLAY
st U.5. STANDARD SIEVE SIZES
3" 1-1/2" | B8 /8" #4 #10 #20 #40  #650 #1100 #200
100 =TT T T T l ! _ T
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GRAIN SIZE IN MILLIMETERS
SYMBOL SAMPLE DEPTH (m) CLASSIFICATION % MC| LL FL Pl 1% Gravel| % Sand | % Fines
] BH-30 8-2 15- 20 {GW-GM) Brown, slightly silly, very sandy, fine to coarse GRAVEL 8 53.4 381 8.5
a BH-30 5-3 3.0-35 {SM) Brown, silty, fine to nomqmm. SAND 14 14.4
A BH-31 5-3 3.0- 35 (GP-GM) Dark olive brown, slightly silty, very sandy, fine GRAVEL 10 48.7 458 74
\. J
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GRAVEL . .m>zo . SILT CLAY
Coarse _ Fine Coarse ; Medium _ Fina
_ U.S. STANDARD SIEVE SIZES
3" 1-1/2" m\_Am\m: 38" 4 #10 #20 #40 #6560 #1100 #200
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GRAIN SIZE IN MILLIMETERS .
SYMBOL SAMPLE DEPTH (m) CLASSIFICATION % MC| LL | PL | PI |% Gravel| % Sand | % Fines
® BH-31 5-4 46- 5.0 | {SM) Dark gray, slightty gravelly, very silly, fine to medium SAND 11 6.0 58.5 354
a BH-32 5-7 49- 53 (SM) Dark gray, m=_<. SAND 25 18.2
A BH-32 | 5-8 58- 6.2 |(CL)Dark gray, slightly sandy, lean CLAY 31| 36 | 21 | 15 22
\. z _/
_ . GRAIN Si{ZE
“'_n_ﬁ. —‘ SR 305 IMPROVEMENTS PROJECT DISTRIBUTION
POULSBO, WASHINGTON TEST RESULTS
HWA GEOSCIENCES INC.
: PROJECT HO.: 98179 Figure:  B-14
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GRAVEL - .m>zc — SILT CLAY
Coarse _ Fine Coarse Medium — Fine
. U.8. STANDARD SIEVE SIZES
¥ o e e #4 #10 #20  #40  #60 #100  #200
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GRAIN SIZE IN MILLIMETERS-
SYMBOL SAMPLE DEPTH (m) CLASSIFICATION %MC| LL | PL | PI |% Gravel| % Sand | % Fines
. BH-33 | s-3 3.0- 3.5 | (ML) Dark gray, sandy SILT 27 56.6
-} BH-34 5-3.7| .3.0-358 (SM) Very dark reddish brown, silty, fina SAND 79 | NP | NP | NP 268
A BH-34 S5-4 46- 50 {SM) Olive gray, silly fine to medium SAND 19 207 ¥
N
GRAIN SIZE
g - SR 306 IMPROVEMENTS PROJECT DISTRIBUTION
N ! POULSBO, WASHINGTON TEST RESULTS
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. proJECT O 98179 FGURE:  B-15H
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GRAVEL - ; SAND - SILT CLAY
Coarse _ Fine Coarse Medium _ Fine
o U.S. STANDARD SIEVE SIZES
3 e m_ma_. 3/8" #4 #10 #20 #40  #60 #100  #200
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GRAIN SIZE IN MILLIMETERS
SYMBOL SAMPLE DEPTH (m) CLASSIFICATION %MC| LL | PL | Pl |% Gravel| % Sand | % Fines
® BH-38 52 12- 17 {OL) Very dark brown, very sandy, organic SiLT 20 NP | NP | NP 57.0
] BH-36 | S-3 1.7- 2.3 | (SM) Very dark brown, silty SAND 3 47.2
A BH-36 5-6 43-47 (SM) Gray, very silty, z:m. SAND 30 51.0 490
\. J
GRAIN SIZE
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r )
GRAVEL SAND
Coarse _ Fine Coarse _ Medium _ Fine SILT CLAY
o U-S STANDARD SIEVE SIZES
3" 142" w 5/8*  3/8" #4 #10 #20 #40  #60  #100  #200
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GRAIN SIZE IN MILLIMETERS
SYMBOL SAMPLE DEPTH (m) CLASSIFICATION %MC: LL | PL | Pt [% Gravell % Sand | % Fines
] BH-36 | S-7 58- 6.2 |{SM) Dark gray, silty SAND 23 376
- | BH-38 5-3B 29-32 {SM) Grayish brown, gravelly, very silly, fine to medium SAND 16 11.5 46.5 420
A BH-38 5-4 43- 47 {GW-GM) Grayish brown, slightly silty, very sandy, line to coarse GRAVEL | 7 511 428 6.1
\. J
GRAIN SIZE
ﬂ.__m_m -. SR 305 IMPROVEMENTS PROJECT DISTRIBUTION
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HWAIAIR QY DAt7o 200 1715I60




ﬁ GRAVEL - _m>ZU - SILT CLAY
Coarse _ Fine Coarse _ Medium _ Fine
4 U.5. STANDARD SIEVE SIZES
3¢ 1-1p2" ? _hp 5/B"  3/8" #4 #10 #20 #40  #60 £100  #200
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GRAIN SIZE IN MILLIMETERS
SYMBOL SAMPLE DEPTH (m) CLASSIFICATION %MC| LL | PL | Pl |% Gravel| % Sand | % Fines
L BH-39 S-3 30- 35 {GP-GM) Brown, slightly sifly, very sandy, fine {o coarse GRAVEL 8 54.5 38.9 6.6
| BH-39 S-5 6.1- 6.6 (SP-5M) Olive gray, slightly silty, fine to coarsa SAND 22 5.3
A BH-39 S-6 7.6- 8.1 (SP-SM) Qlive gray, slightly silty, fine to coarse SAND 19 11.9
\_ Y,
_ GRAIN SIZE
“E SR 305 IMPROVEMENTS PROJECT DISTRIBUTION
POULSBO, WASHINGTON TEST RESULTS
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GRAVEL SAND
Coarse _ Fine Coarse _ Medium # Fine SILT CLAY
o U-S STANDARD SIEVE SIZES
3" 1-412" | 5/8" 38" #4 #10 #20 #40  ¥60 #100  #200
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GRAIN SIZE IN MILLIMETERS
SYMBOL SAMPLE DEPTH (m) CLASSIFICATION % MG LL | PL | Pl [% Gravel| % Sand | % Fines
L BH-39 5.8 10.7 - 11.1 | (SM) Olive gray, silly, fine to coarse SAND 18 28.7
\_ J
GRAIN SIZE
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LIQUID LIMIT (LL)
SYMBOL SAMPLE DEPTH {(m) CLASSIFICATION % MC) LL PL Pl | % Fines

[ ] BH- 4 5-5 70-76 (CL) Dark gray, lean CLAY 3B 45 19 26

| BH- 5 S-4 55- 59 (CL) Dark gray, lean CLAY 48 36 19 17

A BH-6 5-3 40- 4.4 (CL) Dark gray, lean CLAY 32 az 18 14 B7.2

O BH-7 5-2 24-29 {CH) Moltled dark gray and grayish brown, fat CLAY 35 55 24 kA

O BH-17 S-5 6.1- 6.7 ‘ (CL} Dark gray, sandy, lean CLAY 3B | 30 | A g

Fa BH-19 5-3 3.0- 3.5 (CL-ML) Drark gray, sandy SILTY CLAY 25 23 16 7

\_ Y,
. “E . SR 305 IMPROVEMENTS PROJECT PLASTICITY CHART
POULSBO, WASHINGTON .
HWAGEOSCIENCES INC,
PROJECT NO.: 98179 Ficure:  B-20
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0 20 40 60 80 100
LIQUID LIMIT (LL)
SYMBOL SAMPLE DEPTH {m) . CLASSIFICATION . %MC| LL | PL | Pl |% Fines
° BH-27 | S5 46- 60 | (CL-ML) Dark gray, sfightly sandy, SILTY CLAY : at | 24 |17 | 7 93.7
B BH-32 S4 27- 34 {CL) Dark gray, lean CLAY 56 49 25 23
A BH-32 5-8 58- 6.2 (CL} Dark gray, slightly sandy, lean GLAY 3 36 21 15 922
O BH-33 | S4 46- 50 | (CL-ML) Dark gray, SILTY CLAY . . 20 | 24 | 191 5
0O | BH33 | sb 76- 8.1 | (CH) Dark gray, fal CLAY 24 | 60 | 24 | 38
A BH-34 5-3 30- 3.5 | {SM) Very dark reddish brown, silty, fine SAND 79 | NP | NP | NP 28.8
- J
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i 20 40 60 80 100
LIQUID LIMIT (LL)
SYMBOL SAMPLE DEPTH (m) o_.>mm=u_o>.doz % MC| LL | PL Pl | % Fines
@ BH-386 5-2 1.2- 17 (OL) Very dark brown, very sandy, organic SILT 20 | NP | NP | NP 57.0
| BH-37 5-2 46- 50 (CL) Dark gray, lean CLAY 28 42 24 18
A BH-38 5-2 1.2- 1.7 {ML} Grayish brown, slightly sandy, slightly gravelly, SILT 26 NP NP | NP
Q BH-38 s-8 8.8- 9.3 (ML) Dark gray, sandy, SILT 14 | 20 16 4
\. J
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POULSBO, WASHINGTON
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SAMPLE | DEPTH (M) |

CLASSIFICATION

BH-17

&5 ‘ 6.1-6.7 \ (CL) Dark gray, sandy, 1ean CLAY

100[ g

N

0.88

p.98

C.54

PRéJECT NO.: QB‘I 75

@ e
= . | -
§ 0.80 \
= _
= 0.88 \
0.86 \ s
0.84 —
\‘\
\""--..
p.82 \.\ \
0.80 \* .
0.1 ' 10
STRESS (ksf)
INFTIAL FINAL LIQUID LIMIT, LL (%) 30
WATER CONTENT (%) 36.2 31.6 PLASTIC LIMIT, PL (%) 21
DRY DENSITY (pcf) B5.7 92.5 PLASTICITY INDEX, P! (%) g
DEGREE OF SATURATION (%) 99.3 101.3 ASSUMED SPECIFIC GRAVITY 2.75
L ‘j
H‘ |‘ ‘]I‘ I‘ SR 305 IMPROVEMENTS PROJECT C_?ENSS-E];E)JSA\J]}_?N
POULSBO, WASHINGTON
HWA GEOSCIENCES INC. _ - |
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SAMPLE | DEPTH(mM | CLASSIFICATION
BH32 | S4 |  27-34  |(CL)Darkgray, iean CLAY
155
—‘_‘———__._‘_‘_‘_‘—
1.50 e
L
¢ :R*_:Zh::ﬁ\
1.45 = :
1.40 \
)
) ®
o 1%
}_
<
X
Qo
6 1.30
=
1.25
42D =]
\.\_____
1.15 b G— :
— [\
1.10
0.1 1 10
STRESS (ksf)
INITIAL | FINAL LIQUID LIMIT, LL (%) 49
WATER CONTENT (%) |  54.8 444 PLASTIC LIMIT, PL (%) 26
DRY DENSITY (pcf) | 68.2 773 PLASTICITY INDEX, Pl (%) 23
DEGREE OF SATURATION (%) |  99.6 100 ASSUMED SPECIFIC GRAVITY 2.75
_J
E\‘!i 2:‘ 1 SR 305 IMPROVEMENTS PROJECT CONSOLIDATION
POULSBO, WASHINGTON TEST RESULT
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Minimum
Borehole Sample Depth (meters) pH Resistivity
{ohms/cm)
BH-1 S-2 24-26 6.7 18,000
BH-2 S-2 24-29 6.8 N/A
BH-2 5-3 4.0-4.4 N/A 32,000
BH-3 S-1 1.2-1.7 6.0 N/A
BI-3 S-2 27-32 6.6 44,000
BH-4 .82 24-29 7.6 5,600
BH-3 S-1B 1.1-1.4 5.9 7,400
BH-6 S-1 0.6-14 52 4,800
BH-7 S-1 09-14 6.7 31,000
BH-8 S-2 24-29 7.4 46,000
BH-25 S-3 2.7-32 7.1 5,700
BH-26 S-4 4.7-5.2 6.3 17,000
BH-26 S-3 3.0-3.5 5.8 36,000
BH-27 S-4 2.7-32 6.3 5,200
BH-28 5-3 3.0-3.5 6.7 5,100

J

-
A
HWA GEOSCIENCES INC.

SR 305 IMPROVEMENTS PROJECT

POULSBO, WASHINGTON

PH AND RESISTIVITY
TEST RESULTS

PROJECT NO.: 88179 FiGURE: B-26
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T N
SAMPLE | DpEPTH®m) | CLASSIFICATION
BH-27 s3 | 24-27 | (CLML)Gray, SILTY CLAY
0.670
0,655 === ]
0.660 .
) 0.855 \
0.650
T
0.645
T \
O 0640
= \' :
z \
0o 0835
® \
= Y,
0.830 -
.\ \
0.825 [ ]
I
0.620 ,
"'\\ .
0.615 \
\
0.610 ' e
. . ——‘
0.605
0.1 1 10
STRESS (ksh)
INITIAL | FINAL LIQUID LIMIT, LL (%)
WATER CONTENT (%){ 237 23.1 PLASTIC LIMIT, PL (%)
DRY DENSITY (pch) | 1028 106.4 PLASTICITY INDEX, Pl (%)
DEGREE OF SATURATION (%) 95.4 103.2 ASSUMED SPECIFIC GRAVITY 2.75
\_ M
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- N
SAMPLE DEPTH (m) } CLASS!FICATION
BH-32 ’ S5-4 27-34 l {CL) Dark gray, lean CLAY
TEST CONDITIONS: | Test performed an relatively undisturbed specimens, dispiacement rate=0.045 in/min
1.50
1.40
1.30
1.20
1.10
1.00
[
_\% 0.90
48}
2 o0s0
o
E
v 070
<
1L
I 08D
w
0.50
D.40 —
T B
0.30 — e
e
020 =1
0.10
0.00
D0.00 0.25 0.50 0.75 1.00 1.25 1.50
NORMAL STRESS (ksf)
FRICTION ANGLE {degrées) B
APPARENT GOHESICN (psf) 200
AVERAGEDRY DENSITY (pcf) 71.1
AVERAGE WATER CONTENT (%) 53.0
\_ J
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. APPENDIX C

GLOBAL STABILITY ANALYSES
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